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ASSESSING THE BEHAVIOR AND PERFORMANCE OF TEAMS I N  ORGANIZATIONS: 
THE CASE OF A I R  TRANSPORT CREWS' 

About 1815 PST, F l i g h t  173 crashed i n t o  a wooded, populated a r e a  
k i l l i n g  8 passengers  and 2 crewmembers, and s e r i o u s l y  i n j u r i n g  21  
passengers  and 2 o the r  crewmembers. The Nat ional  T ranspor t a t ion  
Sa fe ty  Board determined t h a t  the probable  cause of  t h e  acc iden t  was 
t h e  f a i l u r e  of  t he  c a p t a i n  t o  monitor p rope r ly  the  a i r c r a f t ' s  f u e l  
s t a t e  and t o  p rope r ly  respond t o  the  low f u e l  s t a t e  and the  
crewmember s a d v i s o r i e s  regarding f u e l  s t a t e .  This  r e s u l t e d  i n  f u e l  
exhaust ion t o  a l l  engines .  Cont r ibu t ing  t o  the  acc iden t  was the  
f a i l u r e  of  t h e  o t h e r  two f l i g h t  crewmembers t o  f u l l y  comprehend the  
c r i t i c a l i t y  of the  f u e l  s t a t e  o r  t o  s u c c e s s f u l l y  communicate t h e i r  
concern t o  t h e  cap ta in .  

The Sa fe ty  Board b e l i e v e s  t h a t  t h i s  acc iden t  exempl i f ies  a r ecu r r ing  
problem--a breakdown i n  cockpit  management and teamwork dur ing  a 
s i t u a t i o n  invo lv ing  malfunctions of a i r c r a f t  systems i n  f l i g h t .  

Excerpts  from A i r c r a f t  Accident Report 
NTSB-AAR-79-7 

This  i s  one example from a growing body of acc ident  and inc iden t  r e p o r t s  

i n d i c a t i n g  t h a t  t h e  func t ion ing  of cockpi t  crews a s  teams m e r i t s  f u r t h e r  

s tudy .  I n  t h e  above acc iden t ,  and indeed i n  most commercial acc iden t s ,  t h e  

f i r s t  f i n d i n g  r epor t ed  from the  i n v e s t i g a t i o n  i s  t h a t  " t h e  f l i gh tc rew was 

p rope r ly  c e r t i f i e d  and q u a l i f i e d  for  t he  f l i g h t . "  However, as noted by 

Helmreich (1984) ,  r ecen t  da t a  from NASA a v i a t i o n  research  sugges ts  s t r o n g l y  

t h a t  t h e  assumption t h a t  t echn ica l ly  p r o f i c i e n t  i nd iv idua l s  w i l l  form 

e f f e c t i v e  working teams i s  inco r rec t .  Analyses of s a f e t y - r e l a t e d  acc iden t s  

P repa ra t ion  of t h i s  paper  was supported i n  p a r t  by NASA Grant NAG 2-137 and 
Cooperative Agreement NCC 2-286 from the  Ames Research Center (Robert  L .  
Helmreich, p r i n c i p a l  i n v e s t i g a t o r ) ,  and by Of f i ce  of  Naval Research Cont rac t  
N00014-80C-0555 t o  Yale Universi ty  ( J .  Richard Hackman, p r i n c i p a l  
i n v e s t i g a t o r ) .  We a r e  indebted t o  Va le r i e  Edwards, Connie Gersick,  Robert  
G i n n e t t ,  Daniel  O'Leary and John A .  Wilhelm f o r  t h e i r  h e l p  and comments. 
S p e c i a l  thanks go t o  Clayton Foushee of NASA who, i n  generously sha r ing  wi th  
u s  h i s  t h ink ing  about  cockpi t  crews, has  made inva luable  c o n t r i b u t i o n s  t o  
t h i s  paper .  
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and i n c i d e n t s  show t h a t  approximately two t h i r d s  of them r e s u l t  from f a i l u r e s  

i n  crew coordinat ion (Cooper, White & Lauber, 1979) .  

Despi te  increas ing  awareness of t he  s i g n i f i c a n c e  of crew coord ina t ion  

d e f i c i e n c i e s  i n  a i r c r a f t  acc iden t s  and i n c i d e n t s ,  l i t t l e  research  has  been 

devoted t o  the problem. Why i s  t h i s  the  case?  

For one th ing ,  t h e r e  i s  l i t t l e  p u b l i c  p re s su re  f o r  l e a r n i n g  more about  

crew funct ioning  because of t he  outs tanding  s a f e t y  record  of commercial 

a v i a t i o n .  Flying an a i r  c a r r i e r  i s ,  without  ques t ion ,  t he  s a f e s t  way t o  g e t  

from one place t o  another  i f  one examines the  number of dea ths  and i n j u r i e s  

p e r  passenger  mile  t r a v e l l e d .  Moreover, even though sub-standard performance 

by f l i g h t  crews can r e s u l t  i n  i nc reased  c o s t s  (such a s  f u e l  and maintenance 

expenses) and grea te r - than-necessary  r i s k s  t o  s a f e t y ,  poor crew performance 

usua l ly  i s  i n v i s i b l e  t o  the  f l y i n g  pub l i c .  

community have l i t t l e  reason t o  c a l l  f o r  a d d i t i o n a l  s t u d i e s  crew behavior  and 

performance. 

Ind iv idua l s  ou t s ide  the  a v i a t i o n  

Another reason f o r  the  pauc i ty  of  research  on cockpi t  crews, one 

p a r t i c u l a r l y  germane t o  the  t o p i c  o f  t h i s  paper ,  i s  the absence of appropr i a t e  

methodologies f o r  desc r ib ing ,  ana lyz ing ,  and eva lua t ing  cockpi t  crews. 

Consider ,  f o r  example, t he  acc iden t  r e p o r t  excerpted a t  t he  beginning of t h i s  

paper .  

mechanical problem which i n i t i a l l y  d i s t r a c t e d  the  c rew ' s  a t t e n t i o n .  Yet 

d e s p i t e  t h e  u l t imate  f i n d i n g  t h a t  t he  c ra sh  was due - no t  t o  the  mechanical 

d e f e c t  b u t  ins tead  t o  i n e f f e c t i v e  crew performance, t he  a n a l y s i s  o f  t he  

i n t e r a c t i o n  among members of t he  crew of F l i g h t  173 i s  p r imar i ly  specu la t ive  

and descr ibed  i n  terms of what Incould have" o r  "should have" been done t o  

avoid the  crash.  There a r e  no genera l ly-accepted  methodological t o o l s  o r  

Several  pages of t h a t  r e p o r t  a r e  devoted t o  ana lyz ing  a minor 
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procedures  a v a i l a b l e  f o r  a s ses s ing  how e f f e c t i v e l y  members of a cockp i t  crew 

work toge the r .  

Object ives  and Plan 

Th i s  paper examines methodological and conceptual  i s s u e s  t h a t  a r i s e  when 

one a t t empt s  t o  measure the behavior and performance e f f e c t i v e n e s s  of work 

groups t h a t  ope ra t e  i n  organiza t iona l  s e t t i n g s .  We a t tempt  t o  develop some 

i d e a s  t h a t  have genera l  a p p l i c a b i l i t y  t o  team assessment by focuss ing  i n  

d e t a i l  on one kind of team--crews t h a t  f l y  j e t  t r a n s p o r t s  f o r  scheduled 

a i r l i n e s .  We have chosen t o  focus on such teams f o r  t h r e e  reasons.  F i r s t ,  

as w i l l  be seen below, cha l lenging  i s s u e s  i n  a s s e s s i n g  team behavior and 

performance a r e  p r e s e n t  i n  a i r c r a f t  crews wi th  s p e c i a l  c l a r i t y  and v iv idness .  

Second, the  s t a k e s  a r e  high--assessment outcomes a r e  p o t e n t i a l l y  of l i f e - and-  

dea th  s i g n i f i c a n c e ,  and both p i l o t s  and those  who a s s e s s  them ca re  a g r e a t  

d e a l  about  how, and how w e l l ,  performance assessments  a r e  done. And t h i r d ,  we 

have cons ide rab le  d i r e c t  experience wi th  t h e s e  teams, and b e l i e v e  we can use 

t h a t  experience t o  frame and discuss  some i s s u e s  t h a t  w i l l  be of  gene ra l  

i n t e r e s t  t o  people  who s tudy  and manage groups i n  o rgan iza t ions .  

Our a s p i r a t i o n  t o  develop conclusions of gene ra l  a p p l i c a b i l i t y  i s  not  

wi thout  l i m i t s ,  and we begin t h e  paper by conceptua l ly  d e l i n e a t i n g  our domain 

of  i n t e r e s t .  Then we show how a i r l i n e  crews f i t  w i th in  t h a t  domain, and 

d e s c r i b e  how crews func t ion  a s  they go about  t h e i r  work. 

We then t u r n  t o  a d i scuss ion  o f  t he  con tex t  w i th in  which assessment of 

a i r l i n e  crews t akes  p l ace .  This  i s  done i n  cons iderable  d e t a i l ,  because a 

major p o i n t  of our paper  i s  t h a t  team assessment cannot be done without  

accommodating s u b s t a n t i a l l y  t o  the h i s t o r i c a l ,  p o l i t i c a l ,  and o r g a n i z a t i o n a l  

con tex t s  w i t h i n  which t h e  teams (and t h e i r  would-be a s s e s s o r s )  func t ion .  
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Then w e  i d e n t i f y  and d i scuss  s e v e r a l  s p e c i a l  cha l l enges  t h a t  must be 

so lved  by those who would conduct assessments  of  crew behavior  and 

performance, and we draw on our c u r r e n t  r e sea rch  t o  i l l u s t r a t e  some 

a l t e r n a t i v e  ways t o  d e a l  wi th  these  cha l l enges .  

exc lus ive ly  on cockp i t  crews i n  a i r l i n e s ,  w e  hope t h a t  r eade r s  w i l l  f i n d  i n  i t  

some ideas  and pe r spec t ives  t h a t  a r e  u s e f u l  i n  cons ider ing  assessment models 

and p r a c t i c e s  f o r  a v a r i e t y  of o t h e r  kinds of teams i n  o t h e r  types  of 

organiza t ions .  

While t h e  paper  focusses  

Domain 

Work Teams i n  Organiza t ions  

Our concern i n  t h i s  paper  is wi th  the  assessment of  work teams i n  

organiza t ions .  By t h i s  we mean teams t h a t  a r e :  ( a )  - r e a l  groups ( t h a t  i s ,  

i n t a c t  s o c i a l  systems complete wi th  boundaries  and d i f f e r e n t i a t e d  r o l e s  among 

members), (b)  groups t h a t  have one o r  more t a s k s  t o  perform, r e s u l t i n g  i n  

d i s c e r n i b l e  and p o t e n t i a l l y  measurable outcomes of members1 c o l l e c t i v e  work, 

and (c )  groups t h a t  opera te  wi th in  an o r g a n i z a t i o n a l  contex t  ( f o r  more d e t a i l  

regard ing  s p e c i f i c a t i o n  of the  domain, s e e  Hackman, 1983).  

This  turns  out  t o  be a f a i r l y  i n c l u s i v e  s ta tement .  The domain would 

inc lude ,  f o r  example, a group of execu t ives  charged wi th  dec id ing  where t o  

l o c a t e  a new p l a n t ,  a team of rank-and-f i le  workers assembling a product ,  a 

h e a l t h  ca re  team tending  t o  the  needs of a group of p a t i e n t s ,  and a group of 

economists analyzing t h e  budgetary impl i ca t ions  of a proposed new pub l i c  

po l i cy .  Nonetheless,  many s e t s  of people  commonly r e f e r r e d  t o  a s  l lgroupsll  a re  

excluded. Social  groups a r e  out  (no t a s k ) ,  a s  a r e  r e fe rence  groups (no t  an 

i n t a c t  s o c i a l  sys tem) ,  coac t ing  groups- - i . e . ,  people  who may r e p o r t  t o  t h e  
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same manager b u t  who have t h e i r  own, i nd iv idua l  t a s k s  t o  perform (no group 

t a s k ) ,  and f r ees t and ing  groups (no o rgan iza t iona l  con tex t ) .  

Cockpit Crews a s  Work Groups 

Do cockpi t  crews f a l l  w i th in  our domain? Are they  r e a l  groups,  wi th  a 

real  p i e c e  of work t o  accomplish? O r  are they ,  perhaps,  mere aggregat ions o f  

i n d i v i d u a l s  who have t h e i r  own more-or-less independent work t o  do i n  the  

cockp i t ,  appearing t o  be a group only because crew members occupy t h e  same 

small space f o r  a pe r iod  of t i m e ?  

Even t o  r a i s e  t h i s  ques t ion  may seem s i l l y :  of course cockpi t  crews are 

We address  the  ma t t e r  r e a l  groups wi th  interdependent  work t o  accomplish. 

e x p l i c i t l y  because,  a s  w i l l  be seen l a t e r ,  t h e  g r e a t  major i ty  of e x i s t i n g  

assessment methods a r e  designed and adminis te red  a s  i f  success  i n  f l y i n g  a 

mult i -engine a i r c r a f t  involves  l i t t l e  more tiIan the pre-choreographed 

execut ion  of i nd iv idua l  performances. 

Our approach, by c o n t r a s t ,  addresses e x p l i c i t l y  and i n  d e t a i l  t he  

i n t e r a c t i v e  f e a t u r e s  of cockpi t  work. 

of cockp i t  crews and the kind of  work they  do, t o  make su re  t h a t  t hese  groups 

do f a l l  w i th in  our domain of i n t e r e s t .  

So w e  begin by desc r ib ing  the  make-up 

Crew composition. While t h e  exac t  composition of cockpi t  crews v a r i e s  

a c r o s s  a i r l i n e s  and a i r c r a f t  types,  t h e r e  a r e  enough commonalities among them 

t o  permi t  d e s c r i p t i o n  of a " typ ica l"  a i r l i n e  crew.' 

There a r e  t h r e e  r o l e s  i n  the  cockpi t :  c a p t a i n ,  f i r s t  o f f i c e r  (sometimes 

c a l l e d  " c o - p i l o t " )  , and second o f f i c e r  (sometimes c a l l e d  " f l i g h t  engineer" ) .  

P i l o t s  move through these  r o l e s  i n  a planned,  o r d e r l y  fash ion  i n  the  course  of 

* We w i l l  de sc r ibe  a three-person crew,  h i s t o r i c a l l y  the  most common s i z e  i n  
commercial a v i a t i o n ,  although r e l a t i v e l y  smal l  j e t  a i r c r a f t  (such a s  t h e  
DC-9) and advanced a i r c r a f t  (such a s  t h e  Boeing 767) a r e  flown by two-person 
crews. 
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t h e i r  c a r e e r s .  A newly-hired p i l o t  begins  cockpi t  work a s  a second o f f i c e r .  

When a vacancy occurs  f o r  a f i r s t  o f f i c e r  p o s i t i o n  on an appropr i a t e  a i r c r a f t ,  

t he  most s en io r  second o f f i c e r  has  the  oppor tun i ty  (and, i n  v i r t u a l l y  a l l  

a i r l i n e s ,  t h e  ob l iga t ion )  t o  e n t e r  a program of t r a i n i n g  and t e s t i n g  t h a t  ( i f  

s u c c e s s f u l l y  completed) would q u a l i f y  t h e  i n d i v i d u a l  as a f i r s t  o f f i c e r .  The 

p i l o t  s e r v e s  i n  t h a t  r o l e  u n t i l  reaching  the  top  of t h e  f i r s t  o f f i c e r  

s e n i o r i t y  l i s t ,  a t  which time he o r  she begins  another  program of t r a i n i n g  and 

t e s t i n g  t o  q u a l i f y  f o r  a capta incy .  

Duties  a re  c l e a r l y  def ined  f o r  each r o l e .  The cap ta in  has o v e r a l l  

r e s p o n s i b i l i t y  f o r  t h e  f l i g h t  and f o r  management of t he  cockpi t  crew. 

c a p t a i n  cannot be ordered t o  undertake a f l i g h t  by a i r l i n e  management ( o r  by 

The 

anyone e l s e )  i f  i n  h i s  o r  he r  judgment t h e  f l i g h t  would be unsafe  ( e .g . ,  

because of mechanical o r  weather problems).  

d u t i e s  wi th  the c a p t a i n ,  and normally f l i e s  every o t h e r  l eg  of a t r i p .  

c a p t a i n  can take c o n t r o l  of the a i r c r a f t  a t  any t ime--for  example, i n  

p a r t i c u l a r l y  cha l lenging  circumstances.  If the  c a p t a i n  i s  f l y i n g ,  Federa l  

Aviat ion Regulations al low the  f i r s t  o f f i c e r  t o  t ake  c o n t r o l  only when he o r  

The f i r s t  o f f i c e r  sha res  f l y i n g  

The 

she observes  t h a t  the cap ta in  i s  i n c a p a c i t a t e d  ( e . g . ,  ill o r  seve re ly  

emotional ly  d i s t r a u g h t ) .  

t o  do t h i s ,  and it happens very r a r e l y .  The second o f f i c e r  c o n t r o l s  t he  

mechanical systems of t he  a i r c r a f t  ( t h e  engines ,  f u e l ,  t he  e l e c t r i c a l  and 

hydrau l i c  systems, and s o  on) .  He o r  she conducts t he  e x t e r n a l  walk-around 

inspec t ion  of  the a i r c r a f t  before  each d e p a r t u r e ,  and i s  the  primary p o i n t  of 

i n t e r f a c e  wi th  t h e  cab in  crew ( f o r  example, a d j u s t i n g  the  a i r  cond i t ion ing  o r  

a t tempt ing  t o  r e p a i r  cab in  equipment t h a t  mal func t ions  i n  f l i g h t ) .  

But i t  i s  p r o f e s s i o n a l l y  r i s k y  f o r  a f i r s t  o f f i c e r  
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Ind iv idua l  crew members b i d  for  s e t s  of f l i g h t s  ( c a l l e d  " t r i p s t t ) ,  and i n  

most a i r l i n e s  reques ts  a r e  honored i n  o rde r  of s e n i o r i t y .  The composition of 

a given crew, then ,  depends both  on the  b i d s  submitted by i t s  members and t h e  

assignment r u l e s  used by the  a i r l i n e ' s  crew schedul ing system. Crew members 

t y p i c a l l y  a r e  ros t e red  toge the r  fo r  one month ( t h e  usua l  a i r l i n e  b i d  c y c l e ) ,  

b u t  i t  i s  no t  uncommon f o r  t h e i r  time toge ther  t o  be shor tened  o r  i n t e r r u p t e d  

because of vaca t ions ,  t r a i n i n g  schedules ,  o r  personal  ma t t e r s .  Some p i l o t s  

b i d  f o r  (o r  may be ass igned)  ' t reserve" duty ,  f i l l i n g  i n  f o r  absent  crew 

members as needed. 

Work a c t i v i t i e s .  Crew members meet f o r  the f i r s t  time i n  the  a i r l i n e ' s  

f l i g h t  ope ra t ions  o f f i c e  ( o r ,  occas iona l ly ,  i n  the  cockp i t ) .  They may o r  may 

not  have a s t r u c t u r e d  b r i e f i n g  about t he  t r i p  t o  be flown, depending on the  

a i r l i n e  ' s p o l i c i e s  and t h e  c a p t a i n ' s  p r o c l i v i t i e s .  A day'  s f l y i n g  may involve 

a s i n g l e  long f l i g h t  ( e . g . ,  t r anscon t inen ta l )  o r  a s  many a s  h a l f  a dozen s h o r t  

segments. A t  d a y ' s  end, the  crew may wind up a t  members' home base ( i n  which 

case  ind iv idua l s  a r e  l i k e l y  t o  head f o r  t h e i r  personal  homes a s  soon a s  

p o s s i b l e )  o r  a t  a d i s t a n t  a i r p o r t  ( i n  which case crewmembers a r e  l i k e l y  t o  

spend cons iderable  time toge the r  i n  s o c i a l  o r  r e c r e a t i o n a l  a c t i v i t i e s ) .  

The a c t u a l  t a s k s  performed are  of f i v e  genera l  types :  ( a )  planning and 

decision-making, i nc lud ing  reviewing f l i g h t  p l a n s ,  making ope ra t iona l  

dec i s ions  i n  f l i g h t ,  and dea l ing  with abnormal c i rcumstances;  (b)  manipulat ing 

the  f l i g h t  c o n t r o l s  ( i . e . ,  a c t u a l l y  f l y i n g  the  a i r p l a n e ) ,  ( c )  monitor ing and 

a d j u s t i n g  va r ious  mechanical and e l e c t r i c a l  systems, such a s  nav iga t iona l  

equipment and the  a i r c r a f t ' s  engines;  ( d )  completing paperwork, such a s  

computing the  "weight and balance" form p r i o r  t o  depa r tu re ,  and e n t e r i n g  

va r ious  d a t a  i n  logbooks, and ( e )  communicating wi th  o t h e r  i nd iv idua l s  and 



groups who a r e  involved i n  t h e  f l i g h t  ( s p e c i f i c a l l y ,  a i r  t r a f f i c  c o n t r o l l e r s ,  

the a i r l i n e ' s  f l i g h t  ope ra t ions  and maintenance s t a f f s ,  and the  cabin  crew on 

board t h e  a i r c r a f t ) .  

The crew's  workload i s  v e r y  uneven, and t y p i c a l l y  i s  bimodal--with 

s u b s t a n t i a l  work on a l l  f i v e  types of t a s k s  occur r ing  near  t he  beginning of a 

f l i g h t  (prepar ing  f o r  depa r tu re ,  t a k e - o f f ,  and climb) and then aga in  near  t he  

end (p lanning  the  approach t o  the  d e s t i n a t i o n  a i r p o r t ,  execut ing  the  approach 

and landing ,  and "c los ing  the  books'' upon a r r i v a l  a t  t he  g a t e ) .  During these  

two p e r i o d s ,  a l l  t h r e e  crewmembers a r e  q u i t e  busy, and a g r e a t  d e a l  of 

communication and coord ina t ion  among them is requi red .  If  an unusual 

s i t u a t i o n  develops dur ing  one of  these  p e r i o d s ,  t he  capac i ty  of the  crew can 

be pushed t o  i t s  p r a c t i c a l  l imi t - -pos ing  a cons iderable  cha l lenge  t o  t h e  

c a p t a i n ' s  l eadersh ip  s k i l l s  and the c a p a b i l i t y  of members t o  func t ion  as a 

team. 

on the  o t h e r  hand, performance demands a r e  minimal. 

uneventful  t r i p s ,  crews o f t e n  have t o  work hard t o  fend o f f  boredom during the  

c r u i s e  po r t ion  of t he  f l i g h t .  

During the time t h a t  t h e  a i r c r a f t  i s  c r u i s i n g  a t  i t s  ass igned  a l t i t u d e ,  

Indeed, on long and 

Summary. Do cockp i t  crews f a l l  w i t h i n  our domain? Are they i n t a c t  

s o c i a l  systems, even though they  a r e  smal l  i n  s i z e  and have a r e l a t i v e l y  s h o r t  

l i f e  span? Yes.  Do they  have a s e t  of t a s k s  t o  be performed whose outcomes 

can be discerned and, p o t e n t i a l l y ,  assessed?  Yes. 

o rgan iza t iona l  contex t?  Yes--many con tex t s .  Cockpit crews, f o r  a l l  t h e i r  

unique f e a t u r e s ,  c l e a r l y  q u a l i f y  as o r g a n i z a t i o n a l  work teams. 

And do they opera te  i n  an 

Y e t  t h e  uniqueness of t h e s e  teams must no t  be overlooked, because the  

s p e c i a l  f ea tu re s  of cockp i t  crews pose some major cha l lenges  f o r  those who 

would a s s e s s  them. The teams a r e ,  f o r  example, both temporary and composed of 



~ been made by a computer i n  response t o  ind iv idua l  b i d s  and s e n i o r i t y ) .  

Moreover, team members u s u a l l y  have l i t t l e  time t o  g e t  t o  know one another  

be fo re  t h e i r  f i r s t  pe r iod  of demanding c o l l a b o r a t i v e  work begins .  Also 

noteworthy is t he  va r i ance  i n  workload: long pe r iods  of rou t ine  a c t i v i t y ,  

punctuated by demands f o r  i n t e n s e  and h igh ly  in te rdependent  teamwork--some of  

which a r e  p r e d i c t a b l e  ahead of t i m e  (such a s  landing  i n  marginal weather ) ,  b u t  

some of which a r e  not  (such a s  an extended and unexpected hold o r  wind s h i f t  

t h a t  r a i s e s  ques t ions  about the  su f f i c i ency  of t h e  f u e l  on board) .  

The Context of Cockoit Crew Assessment 

Le t  u s  now t u r n  t o  an examination of t he  contex t  w i th in  which the  

assessment of  cockpi t  crews t akes  place--for  i t  i s  t h i s  contex t  t h a t  shapes 

both  what is appropr i a t e  and what is f e a s i b l e  i n  des igning ,  conduct ing,  and 

us ing  t h e  r e s u l t s  of a team assessment program. 

Current  P r a c t i c e  

Federa l  Aviat ion Regulat ions requi re  p i l o t s  t o  be a s ses sed  on a r egu la r  

b a s i s .  These assessments inc lude  a "p ro f i c i ency  check" and/or a ' # l i n e  check." 

The l i n e  check c o n s i s t s  of observat ions of  t he  p i l o t l s  performance on a 

r e g u l a r l y  scheduled f l i g h t .  The prof ic iency  check involves  f l y i n g  a s e r i e s  of  

r equ i r ed  maneuvers i n  an a i r c r a f t  s imula tor .  These maneuvers address  bo th  

t e c h n i c a l  s k i l l s  and emergency procedures,  such a s  s t e e p  t u r n s ,  l o s s  of an  

engine ,  abor t ed  t ake -o f f s ,  landings w i t h  an engine o u t ,  missed approaches,  and 

p r e c i s i o n  and non-precis ion approaches. 

The frequency of checks required v a r i e s  as a func t ion  of p o s i t i o n  

( c a p t a i n s  a r e  eva lua ted  more f requent ly  than f i r s t  o f f i c e r s  o r  second 
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o f f i c e r s ) .  The eva lua t ion  may l e g a l l y  be conducted e i t h e r  by an FAA i n s p e c t o r  

or  by a Check Airman, a p i l o t  des igna ted  by the  a i r  c a r r i e r  and approved a s  an 

eva lua to r  by the FAA. Whether t h e  eva lua to r  i s  from the  FAA o r  i s  a Check 

Airman, t h e  only poss ib l e  outcomes of a check a r e  llpassll o r  

who f a i l s  i s  re-examined a f t e r  a d d i t i o n a l  t r a i n i n g .  F a i l i n g  t h e  re- 

examination r e s u l t s  i n  l o s s  of l i c e n s e  and, hence,  l o s s  of t he  r i g h t  t o  

func t ion  a s  a crewmember i n  commercial a i r l i n e  opera t ions .  

A p i l o t  

Anecdotal r e p o r t s  from FAA o f f i c i a l s ,  Check Airmen, and o the r  a i r l i n e  

o f f i c i a l s ,  a s  we l l  a s  the  personal  observa t ions  of the  au tho r s ,  support  a view 

t h a t  t h i s  dichotomous c l a s s i f i c a t i o n  of a c c e p t a b i l i t y  a s  a f l i gh tc rew member 

masks a wide range of performance v a r i a b i l i t y .  Moreover, t he  focus of 

eva lua t ion  i n  t h e  p ro f i c i ency  check i s  a p i l o t ' s  a b i l i t y  t o  demonstrate 

i nd iv idua l  technica l  prof ic iency  i n  the  contkol  of the  a i r c r a f t  under a 

s tandard ized  s e t  of condi t ions .  What i s  d i s t i n c t l y  not  measured i n  t h i s  

eva lua t ion  i s  t h e  p i l o t ' s  a b i l i t y  t o  eva lua te  a l t e r n a t i v e s  and make d e c i s i o n s  

i n  a complex, s t r e s s f u l  environment, t o  draw appropr i a t e ly  on the  knowledge 

and perspec t ives  of coworkers, and t o  coordinate  o n e ' s  own work a c t i v i t i e s  

with those  being performed by o t h e r  crewmembers. 

These omissions a r e  p a r t i c u l a r l y  worrisome f o r  c a p t a i n s ,  whose r o l e  

r equ i r e s  them t o  manage a complex a r r a y  of t e c h n i c a l  and human resources ,  and 

t o  employ those resources  e f f e c t i v e l y  i n  non-standard s i t u a t i o n s .  A 

s i g n i f i c a n t  proport ion of acc ident  ana lyses  impl ica te  poor l eade r sh ip  and 

management as causa l  f a c t o r s .  Typical  i s  a case i n  which a cap ta in  f a i l s  t o  

respond t o  i n p u t  from crewmembers i n d i c a t i n g  t h a t  the  c a p t a i n l s  behavior  i s  

endangering the f l i g h t .  Reca l l ,  f o r  example, the  i n c i d e n t  r e f e r r e d  t o  i n  t h e  

opening paragraph of t h i s  paper .  The c a p t a i n  d is regarded  repeated warnings 
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t h a t  t h e  f u e l  s t a t e  was dangerously low while preoccupied wi th  the  p o s s i b i l i t y  

t h a t  t h e  landing  gear  was not  locked i n  t h e  down pos i t ion- -and  the  a i r c r a f t  

even tua l ly  ran completely ou t  of f u e l  and crashed.  

I n  g e n e r a l ,  only p i l o t s  who are  obviously and dangerously incompetent 

f a i l  checks,  and even they have a high l i k e l i h o o d  of  pas s ing  upon re -  

examination. 

used) t o  e s t ima te  how much v a r i a t i o n  t h e r e  is among those who pass  t h e i r  

checks.  

e x i s t i n g  check procedures address  those a spec t s  of  performance t h a t  a r e  most 

c r i t i c a l  t o  f l y i n g  a s  a member of  a two- o r  th ree-person  cockpi t  crew. 

I t  i s  no t  p o s s i b l e  (because of the  simple p a s s - f a i l  c r i t e r i o n  

Nor i s  i t  p o s s i b l e  t o  determine wi th  e x i s t i n g  da ta  whether o r  n o t  

H i s t o r i c a l  Context 

Psychologis t s  i n t e r e s t e d  i n  assessment have been involved wi th  a i r c r a f t  

crews f o r  s e v e r a l  decades. During World War 11, f o r  example, American 

psycho log i s t s  were mobil ized t o  help so lve  the  p r a c t i c a l  problems surrounding 

the  s e l e c t i o n  and t r a i n i n g  of l a rge  numbers of m i l i t a r y  p i l o t s . 3  Throughout 

the  war, t he  c r i t e r i o n  used i n  s e l e c t i o n  research  was completion of (vs. 

e l imina t ion  from) p i l o t  t r a i n i n g .  

t h a t  t h i s  c r i t e r i o n  was l a r g e l y  subjec t ive .  

s t anda rd ize  grading and t o  o b t a i n  r a t ings  from mul t ip l e  i n s t r u c t o r s ,  

s u b j e c t i v i t y  i n  eva lua tor  judgment was not  e l imina ted .  

The i n v e s t i g a t o r s  were plagued by the  f a c t  

Although a t tempts  were made t o  

For ty  yea r s  l a t e r ,  s u b j e c t i v i t y  remains a d i sconce r t ing  i s s u e  f o r  both 

p i l o t s  and t h e i r  eva lua to r s .  While c r i t e r i a  f o r  s tandard  eva lua t ions  have 

improved and computers allow t h e  p rec i se  measurement of how f l i g h t  c o n t r o l s  

Because of t he  urgency and importance of  t he  a i r  war, some of the  most 
ou t s t and ing  t a l e n t  i n  psychology was app l i ed  t o  p i l o t  s e l e c t i o n  problems. 
Much of t he  research  accomplished was compiled and e d i t e d  by Arthur W. 
Melton a f t e r  the war (Melton, 1 9 4 7 ) .  This  volume shows t h e  o r i g i n s  of many 
of t o d a y ' s  p r a c t i c e s  and i l l u s t r a t e s  t he  c o n t i n u i t y  of  many problems i n  
p i l o t  eva lua t ion .  
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are manipulated in aircraft and simulators, the critical areas of judgment, 

leadership, and decision-making are still rated subjectively. There have been 

few attempts to train evaluators in how to assess these 

pilot competence, or to develop standardized ways of measuring them. 

aspects of 

In one of the major studies of training success conducted in 1942, the 

relative importance of four major categories of performance was tabulated by 

computing the percentages of pilots eliminated from training who had been 

cited as deficient in each (Melton, 1947). The categories were: (a) 

coordination and technique, (b) alertness and observation, (c) intelligence 

and judgment, and (d) personality and temperament. Results showed that 81 

percent of the failures had to do with poor coordination and technique--with 

the consequence that subsequent training and evaluation programs placed by far 

the greatest emphasis on the technical, "stick and rudder" aspects of flying. 

Although intelligence testing was (and is) included in most pilot 

selection programs, personality factors have received relatively little 

attention. When personality assessment is employed, its use has been 

, 

primarily to screen out individuals on the basis of actual or potential 

psychopathology. 

the basis of personality attributes associated with particularly effective 

Few efforts have been devoted to selecting in individuals on 

performance--e.g., by identifying characteristics associated with pilot 

effectiveness and using these characteristics to select individuals from a 

pool of technically qualified applicants. 

The concentration on individual proficiency rather than crew 

effectiveness, a hallmark of current assessment practice, also has its roots 

in history. The tradition in the military has been to give individuals at the 

top of their classes first choice of aircraft type. Most choose single pilot, 
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f i g h t e r  a i r c r a f t ,  l eav ing  mul t i -p i lo t  bombers and t r a n s p o r t s  t o  t h e i r  l e s s  

p r o f i c i e n t  co l leagues .  

s ing le-engine  combat i n  World War I ,  and the  white  s c a r f  t r a d i t i o n  of  t h e  Red 

Baron and Captain Eddie Rickenbacker, t h i s  philosophy was probably j u s t i f i e d .  

Today, given the  d i f f e r e n t  s k i l l s  and a p t i t u d e s  r equ i r ed  t o  f l y  a complex 

mult i -engine j e t  a i r c r a f t  i n  a crowded and demanding a i r  t r a f f i c  environment, 

it probably i s  not .  Yet ,  a s  seen  in  the  previous s e c t i o n ,  a i r l i n e  p i l o t s  

cont inue t o  be eva lua ted  a s  i nd iv idua l s ,  and a r e  ass igned  grades of Ilpasslt o r  

" f a i l "  based mainly on t h e i r  s k i l l  i n  manipulat ing f l i g h t  con t ro l s .  

PersDect ives  and Stake of t he  Ai r l ines  

Given the  coordinat ion and a g i l i t y  requi red  f o r  

I t  i s  c l e a r l y  i n  the  i n t e r e s t  of a i r l i n e s  f o r  cockpi t  crews t o  perform a s  

competently as poss ib l e .  A c r a s h ,  f o r  example, has  severe  f i n a n c i a l  

consequences f o r  t he  company--beyond the  inca lcu lab le  personal  c o s t s  t o  those 

involved.  

insurance  r a t e s  (a major c o s t  i tem f o r  t he  a i r l i n e s )  r i s e ,  and inves to r s  may 

develop second thoughts  about t h e  wisdom of owning the  a i r l i n e ' s  s tock .  

performance i n  the  cockpi t  a l s o  con t r ibu te s  d i r e c t l y  t o  an a i r l i n e l s  f i n a n c i a l  

wel l -being.  

r e p u t a t i o n  f o r  r e l i a b i l i t y  t h a t  a t t r a c t s  passengers ) ,  the  amount of f u e l  

burned on a f l i g h t  (another  major expense) can be s i g n i f i c a n t l y  reduced, and 

maintenance de lays  and c o s t s  can  be minimized. 

Revenue i s  l o s t  because p o t e n t i a l  passengers  avoid the  c a r r i e r ,  

Good 

On-time performance may be improved (which can r e s u l t  i n  a 

Yet d e s p i t e  t he  demonstrable b e n e f i t s  of improving f l i gh tc rew 

performance, U.S. a i r l i n e s  have been notab ly  non-aggressive i n  seeking more 

comprehensive eva lua t ion  of f l i g h t  behavior  and i n  s t r i v i n g  f o r  higher  l e v e l s  

Of crew performance. 

cha l lenges  they face  (which a r e  of obvious relevance t o  long-term co rpora t e  

Many a i r l i n e  execut ives  may f e e l  t h a t  t he  economic 
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s u r v i v a l )  take precedence over t he  p u r s u i t  o f  improved crew e f fec t iveness - - a  

not  unreasonable p o s i t i o n ,  given the  o v e r a l l  s a f e t y  record  of t he  indus t ry .  

There are, moreover, some seemingly good reasons  f o r  execu t ives  - no t  t o  push 

f o r  broader  and more i n t e n s i v e  assessment of  cockp i t  crews. One has  t o  do 

with t h e  impact of  de regu la t ion  on co rpora t e  p r i o r i t i e s ,  one wi th  t h e  s t a t e  of 

l abor  r e l a t i o n s  i n  the  i n d u s t r y ,  and one wi th  t h e  l e g a l  r i s k s  of main ta in ing  

records  t h a t  document v a r i a t i o n s  i n  p i l o t  competence and performance. 

The impact of  r egu la t ion  and de regu la t ion .  U n t i l  1978,  bo th  the  r o u t e s  

flown by ind iv idua l  c a r r i e r s  and the  f a r e s  charged were c o n t r o l l e d  by t h e  

Civi l  Aeronautics Board. During t h i s  p e r i o d ,  c a r r i e r s  were given g e n e r a l l y  

non-competitive assignment of r o u t e s ,  and passenger  f a r e s  were f e d e r a l l y  

c o n t r o l l e d  t o  provide  a "reasonable  r a t e  of r e tu rn"  t o  t he  a i r l i nes - - even  

inc lud ing  subs id i e s  f o r  c a r r i e r s  f l y i n g  t o  c e r t a i n  d e s t i n a t i o n s  where t r a f f i c  

was l i g h t .  There was l i t t l e  i ncen t ive  t o  con ta in  c o s t s  s i n c e  they  could be 

passed on t o  passengers  wi th  f e d e r a l  b l e s s i n g .  

Af t e r  deregula t ion  of t he  indus t ry  i n  1978,  a i r l i n e s  found themselves i n  

a f u l l y  competi t ive environment where r o u t e s  were f r e e l y  a v a i l a b l e  and where 

f a r e s  and p r o f i t s  would be determined by t h e  f r e e  p l ay  of t he  marketplace.  

P r e d i c t a b l y ,  t h i s  r e s u l t e d  i n  g r e a t e r  a t t e n t i o n  t o  c o s t s ,  and programs t h a t  

could n o t  be shown t o  c o n t r i b u t e  d i r e c t l y  t o  an  a i r l i n e ' s  a b i l i t y  t o  compete 

o f t e n  were e l imina ted  o r  reduced i n  s i z e .  

Investments i n  research  and development f o r  p i l o t  t r a i n i n g  and eva lua t ion  

were s u b s t a n t i a l l y  reduced by many a i r l i n e s - - a n d  j u s t  a t  a time when f l i g h t  

t r a i n i n g  s t a f f s  were beginning t o  recognize t h a t  crew dynamics were c r i t i c a l  

t o  the  s a f e t y  of f l i g h t .  Moreover, t he  inc reased  competi t iveness  of t he  

a i r l i n e  indus t ry  appears  t o  have lessened  the  s h a r i n g  t h a t  t r a d i t i o n a l l y  had 
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cha rac t e r i zed  r e l a t i o n s  among f l i g h t  t r a i n i n g  groups i n  d i f f e r e n t  companies. 

The n e t  r e s u l t  was t h a t  i nd iv idua l  a i r l i n e s  had l e s s  m a t e r i a l  r e l evan t  t o  crew 

t r a i n i n g  and assessment t o  share  - and l e s s  i ncen t ive  t o  share  i t  than they had 

p r i o r  t o  deregula t ion .  The Federal  Aviat ion Adminis t ra t ion (FAA), which might 

have p icked  up the  research  and development a c t i v i t i e s  be ing  c u r t a i l e d  by t h e  

a i r l i n e s ,  d i d  no t  do so. 

Performance eva lua t ion  and labor r e l a t i o n s .  U.S. p i l o t s  and t h e i r  

p r o f e s s i o n a l  (union)  organiza t ions  gene ra l ly  have opposed inc reases  i n  formal 

p i l o t  eva lua t ion  ( f o r  reasons t o  be explored below). I n  r ecen t  y e a r s ,  t h e  

a i r l i n e s  have had l i t t l e  i ncen t ive  t o  p r e s s  t he  i s sue .  I n  the  e a r l y  1980s, 

e s t a b l i s h e d  c a r r i e r s  f e l t  the  double jeopardy of  an economic downturn (which 

reduced loads  and revenues) and in tense  competi t ion from new, low c o s t  

c a r r i e r s  wi th  nonunion workforces. 

f o r  s i g n i f i c a n t  concessions i n  wages and work r u l e s  from p i l o t s .  These 

nego t i a t ions  have been d e l i c a t e  and important ,  and most a i r l i n e s  have avoided 

o r  d e f e r r e d  any i s s u e  t h a t  might turn them sour .  I t  i s ,  t hen ,  no t  s u r p r i s i n g  

t h a t  t h e r e  has been l i t t l e  pressure  from t h e  e s t a b l i s h e d  a i r l i n e s  t o  inc rease  

the scope o r  i n t e n s i t y  of p i l o t  eva lua t ion .  

I n  response,  a number of a i r l i n e s  asked 

The newer, low c o s t  a i r l i n e s ,  on the o t h e r  hand, having a l ready  obta ined  

a p i l o t  fo rce  w i l l i n g  t o  work longer hours and undertake more v a r i e d  

r e s p o n s i b i l i t i e s  f o r  - l e s s  pay, were no t  motivated t o  upse t  t h i s  p r o f i t a b l e  and 

product ive  s t a t e  by imposing performance eva lua t ion  s tandards  more r igorous  

than those  of the  e s t a b l i s h e d  c a r r i e r s .  As a consequence, v i r t u a l l y  a l l  

c a r r i e r s  have s tayed  c l e a r  of eva lua t ion  i s s u e s  and have simply complied wi th  

f e d e r a l l y  mandated s tandards .  
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P o t e n t i a l  f o r  l i a b i l i t y .  An a i r l i n e  t h a t  c o l l e c t e d  and maintained 

assessment data documenting d i f f e r e n c e s  i n  p i l o t  competence and performance 

could be e s p e c i a l l y  vulnerable  t o  l i t i g a t i o n  i n  t h e  event  of  an acc iden t .  If, 

f o r  example, an acc ident  were found t o  be caused by " p i l o t  e r r o r "  and i f  it 

were f u r t h e r  determined t h a t  assessment d a t a  f o r  crewmembers on t h a t  f l i g h t  

p laced  them below t h e  c a r r i e r ' s  average ,  then  l i t i g a n t s  could  argue t h a t  t h e  

a i r l i n e  had c a l l o u s l y  endangered passenge r s '  l i v e s  by board ing  them on a 

f l i g h t  s t a f f e d  by substandard personnel .  A case  i n  p o i n t  i s  the  A i r  F l o r i d a  

j e t  t h a t  crashed i n t o  a b r idge  s h o r t l y  a f t e r  takeoff  from Washington Nat iona l  

A i rpo r t  (NTSB, 1982) .  P i l o t  judgment and performance were determined t o  have 

been c a u s a l  f a c t o r s  i n  t h a t  crash--and it  happened t h a t  t he  c a p t a i n  had f a i l e d  

a p ro f i c i ency  check p r i o r  t o  the  acc iden t  (a l though he had passed  t h e  

examination a f t e r  r e t r a i n i n g ) .  I t  i s  not  p o s s i b l e  t o  determine the  p r e c i s e  

e f f e c t  t h i s  d i sc losu re  had on the  outcomes of  l awsu i t s  and t h e  subsequent 

f a i l u r e  of the a i r l i n e ,  b u t  i t s  impact was c l e a r l y  nega t ive .  

Pe r spec t ive  and Stake of P i l o t s  

U.S. p i l o t s  have gene ra l ly  opposed changes of c u r r e n t  performance 

eva lua t ion  p r a c t i c e s .  Moreover, they  have r e s i s t e d  proposa ls  t o  inc rease  t h e  

q u a l i t y  and scope of da t a  obta ined  from Cockpit Voice Recorders and t o  make 

d a t a  from F l igh t  Data Recorders a c c e s s i b l e  t o  a v i a t i o n  r e sea rche r s .  Organized 

oppos i t i on  has been spearheaded by t h e  A i r  Line P i l o t s  Assoc ia t ion ,  t h e  

l a r g e s t  and most powerful union r e p r e s e n t i n g  a i r l i n e  f l i g h t  crews. 

There are c o n f l i c t i n g  i n t e r e s t s  f o r  bo th  p i l o t s  and t h e i r  r e p r e s e n t a t i v e  

organiza t ions .  Obviously, i t  i s  i n  p i l o t s 8  personal  and p r o f e s s i o n a l  i n t e r e s t  

t o  achieve a high degree of s a f e t y  and t o  promote the  f i n a n c i a l  h e a l t h  of 

t h e i r  employers by enhancing o p e r a t i b n a l  e f f i c i e n c y .  On t h e  o the r  hand, 
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negative performance evaluations can result in loss of license and 

professional livelihood. 

At first glance, it might appear that pilot opposition to comprehensive 

performance assessment represents a triumph of narrow self-interest over a 

collective good. Many of pilots’ concerns about how assessment data are 

collected and used are, however, well founded. Subjectivity in evaluations, 

for example, has been and continues to be a real problem. The recent emphasis 

on assessing the decision-making and managerial skills of captains (and the 

capability of the crew as a whole to work together effectively) has increased 

the salience of concerns about subjectivity. To date, the technology of 

evaluation and the training of assessors have not advanced far enough to 

reassure pilots that evaluations of the non-technical aspects of their 

performance will be accomplished reliably, validly, and impartially. 

Adding to the evaluation anxieties of pilots is the fact that labor- 

management relations between pilots and airlines have been more adversarial 

than collegial in recent years. Part of this conflict grew from the fact that 

pilots typically earned significantly more money for significantly less time 

at work than non-flying middle and upper managers. While this situation has 

been changing dramatically since deregulation, there is still a perception 

among pilots that management would like to use evaluation as a club to bring 

pilots into line. It would be possible, for example, to use subjective 

evaluations to terminate individuals who are particularly effective spokesmen 

for pilot concerns; or, perhaps, cockpit voice recordings of flights flown by 

these individuals could be subjected to special scrutiny as a means of 

discouraging dissent. 
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F i n a l l y ,  p i l o t s  ( l i k e  t h e i r  managements and f e d e r a l  r e g u l a t o r s )  tend  t o  

perce ive  t h e  crew a s  an aggregate  of i n d i v i d u a l s  r a t h e r  than  a s  a team wi th  

the  c a p t a i n  a s  manager/leader.  

cap ta ins  ag ree  with a s ta tement  t h a t  command performance i s  n o t  adverse ly  

a f f e c t e d  by having an inexperienced o r  l e s s  capable  crewmember i n  t h e  cockp i t ,  

while 92% be l i eve  t h a t  they  should take  c o n t r o l  and p h y s i c a l l y  f l y  the  

a i r c r a f t  dur ing  nonstandard o r  emergency s i t u a t i o n s .  

a t t i t u d e s  € i t  well with  t h i s  view: 29% of those surveyed s t a t e  t h a t  they 

should no t  quest ion the  dec i s ions  o r  a c t i o n s  of t h e  c a p t a i n  except  when t h e r e  

i s  a d i r e c t  t h r e a t  t o  the  s a f e t y  of f l i g h t .  

Helmreich ( i n  p r e s s )  found t h a t  66 percen t  of 

Many f i r s t  o f f i c e r s '  

I n  sum, the r e luc t ance  of p i l o t s  t o  endorse changes t h a t  would expand the  

scope o r  i n t e n s i t y  of performance assessment i s  q u i t e  understandable--for  

reasons of  s e l f - i n t e r e s t ,  c e r t a i n l y ,  b u t  a l s o  because of problems with t h e  

q u a l i t y  of  t he  t o o l s  a v a i l a b l e  f o r  c o l l e c t i n g  d a t a  about t he  non-technical  

a s p e c t s  o f  p i l o t  and crew performance. 

Pe r spec t ive  and Stake o f  Federal  Agencies4 

The FAA i s  charged wi th  mandating p r a c t i c e s  t h a t  w i l l  ensure the  h ighes t  

l e v e l  of s a f e t y  i n  commercial a v i a t i o n .  

a number of  c o n f l i c t i n g  p res su res .  While s a f e t y  i s  presumably paramount t o  

t h e  FAA, t h e  agency a l s o  recognizes  the  need t o  promote c i v i l  a i r  t r a n s p o r t  

and i s  s e n s i t i v e  t o  p l e a s  from c a r r i e r s  regard ing  the  f i n a n c i a l  consequences 

of proposed r egu la t ions .  

ac t iv i ty - -bo th  from rep resen ta t ives  of p i l o t s '  o rgan iza t ions  (who may argue 

However, t he  FAA must a l s o  respond t o  

Moreover, t he  FAA i s  s u b j e c t  t o  d i r e c t  lobbying 

, 

We d i s c u s s  here only t h e  FAA and the  Nat iona l  T ranspor t a t ion  Sa fe ty  Board 
(NTSB). While these  a r e  the  primary agencies  d i r e c t l y  involved wi th  crew 
performance and f l i g h t  s a f e t y ,  i t  should be noted t h a t  NASA a l s o  c o n t r i b u t e s  
t o  these  i ssues  by conducting research  on a e r o n a u t i c a l  t o p i c s ,  and by 
adv i s ing  both the  a i r l i n e s  and the  FAA. 
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that their constituents would be harmed by certain regulations) and from 

passenger and public interest groups (who often seek more stringent controls 

on pilot behavior and more thorough evaluations of crew competence and 

performance). 

The strongest advocate of improved performance measurement and evaluation 

is the National Transportation Safety Board (NTSB), a federal agency charged 

with determining the causes of accidents and recommending procedures to avoid 

their recurrence. 

crashes, the NTSB has repeatedly recommended that the FAA increase 

requirements for data capture by Flight Data Recorders and Cockpit Voice 

Recorders, and that greater emphasis be placed on training in assertiveness 

Based on its analyses of data from a number of airline 

for junior crewmembers and in crew coordination for all pilots. Despite the 

weight of the NTSB data and recommendations, the FAA has been slow to change 

regulations governing pilot training and assessment. 

forces to which the FAA is subjected, it is doubtful that the organization 

will become significantly more aggressive in these areas in the forseeable 

future. 

Summary 

Given the political 

This section has laid out some of the factors that impede innovation in 

the assessment of flight crews as task-performing teams. 

strong historical emphasis on assessing pilots as individuals on a pass-fail 

basis, cost considerations that are increasingly important to airlines in a 

deregulated competitive environment, the felt need by pilots and their unions 

for protection from biased evaluations and disciplinary actions, the 

deteriorating labor relations climate in the airline industry, airlines' 

concerns about their liability for the results of accidents, and even the 

The list is long: a 
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unce r t a in  r e l a t i o n s h i p  between the  two major f e d e r a l  bodies  concerned wi th  

a v i a t i o n  ( t h e  FAA and the  NTSB). 

Even i f  one had a superb ,  v a l i d a t e d  method f o r  a s s e s s i n g  the  behavior  and 

e f f e c t i v e n e s s  of crews - qua crews,  one could no t  simply p r e s e n t  i t  t o  t h e  

a i r l i n e  community and expect  i t  t o  be adopted. 

technologies  a l ready  a v a i l a b l e  t h a t  could be used t o  improve crew assessment 

and t r a i n i n g ,  such a s  mult i -channel  d i g i t a l  f l i g h t  da t a  r eco rde r s  used f o r  

There a r e ,  f o r  example, 

ope ra t iona l  ana lys i s  i n  Europe and found va luab le  t h e r e .  Yet these  devices  

a r e  found only on wide-body a i r c r a f t  i n  t h e  U.S., and then only because they 

were i n s t a l l e d  by t h e  manufacturer when the  p lanes  were b u i l t . s  

Whatever new procedures  o r  devices  a r e  devised  f o r  a s s e s s i n g  cockpi t  

crews, they  m u s t  be be adopted and used wi th in  t h e  r e l a t i v e l y  c o n s t r a i n i n g  

h i s t o r i c a l ,  p o l i t i c a l ,  and o rgan iza t iona l  con tex t  descr ibed  above. Contextual 

f a c t o r s ,  too  o f t e n  overlooked by psychologis t s  charged wi th  the  design of 

psychometr ical ly  sound assessment devices  and procedures ,  s t r o n g l y  cond i t ion  

what one can do, and what one can reasonably expect  t o  accomplish,  i n  

a s s e s s i n g  cockpi t  crews i n  U.S. a i r  c a r r i e r s .  

Challenges i n  Assessing Cockpit Teams 

Having explored the  con tex t  w i th in  which assessment of  cockpi t  crews 

takes  p l a c e ,  we now i d e n t i f y  and d i scuss  s e v e r a l  cha l lenges  i n  the  a c t u a l  

conduct of  such assessments.  A s  w i l l  be seen ,  a number of oppor tun i t i e s  t o  

o b t a i n  p a r t i c u l a r l y  informat ive  da t a  l u r k  j u s t  behind the  cha l lenges  descr ibed  

below. 

5 I f  a wide-body a i r c r a f t  should c r a s h ,  NTSB i n v e s t i g a t o r s  would have t h e  
b e n e f i t  of d a t a  provided by one of these  r eco rde r s .  
informative d a t a  cannot be used f o r  crew t r a i n i n g  o r  assessment,  however, 
even though they  a r e  au tomat i ca l ly  c o l l e c t e d  dur ing  every f l i g h t  of t hese  
p l anes .  

These excep t iona l ly  
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A g r e a t  d e a l  of assessment and r e g u l a t i  n o f  f l :  ing  performance does occur 

i n  a i r l i n e  oruaniza t ions- -but  the form of  those  a c t i v i t i e s  make it of  

l i m i t e d  use  t o  o rgan iza t iona l  r ep resen ta t ives  respons ib le  f o r  p r o f i c i e n t ,  

s a f e  f l y i n g  ope ra t ions .  

P i l o t s  c o n s t a n t l y  a s s e s s  one other--al though they would not  use t h a t  

word. A i r l i n e  f l i g h t  ope ra t ions  departments buzz wi th  conversa t ion  about  

f l y i n g  and about p i l o t s .  

l i k e  t o  t a l k  about t h e i r  work. P i l o t s  seem e s p e c i a l l y  fond of t a l k i n g  about 

who is a g r e a t  p i l o t ,  who i s  shaky, and who i s  and i s  not  a good team p l a y e r  

i n  t h e  cockp i t .  While these  conversat ions a r e ,  i n  some ways, l i k e  the  g o s s i p  

one hea r s  i n  t h e  co f fee  rooms of any o rgan iza t ion ,  they a r e  more than t h a t :  

p i l o t s  a r e  t a l k i n g  about t h ings  tha t  a r e  p o t e n t i a l l y  l i f e -  o r  l i cense -  

t h rea t en ing .  

c a r e  about what i s  be ing  s a i d ,  and they s t o r e  much of i t  away f o r  f u t u r e  

r e fe rence .  

This  i s  understandable ,  given t h a t  people g e n e r a l l y  

For a l l  t he  humor t h a t  c h a r a c t e r i z e s  such d i scuss ions ,  p i l o t s  

The focus of t he  informal  assessments p i l o t s  do i s  on ind iv idua l s ,  no t  

crews. 

were a t  35,000 f e e t . . . "  t he  assessments and a t t r i b u t i o n s  t h a t  a r e  made a r e  

almost i n v a r i a b l y  about i nd iv idua l  crew members. One might,  f o r  example, hea r  

something l i k e  t h i s :  

While t h e r e  a r e  p l e n t y  of s t o r i e s  exchanged of t he  type "So t h e r e  we - 

I # . . .  s o  t h e r e  was t h i s  f l ock  of geese having a t e a  p a r t y  r i g h t  over 
22 Le f t  [ a  runway des igna t ion] ,  and t h e  tower switched them t o  29 
j u s t  when Char l i e  was g e t t i n g  l i n e d  up on t h e  I L S  [ instrument  
landing  system].  Well, t he  weather was a mess, they were vec to r ing  
o l d  Char l i e  a l l  over t he  p l ace ,  and he go t  confused and got  behind. 
Three t imes P h i l  had t o  remind him about something, and even tua l ly  
P h i l  j u s t  took i t  and landed the  damn th ing . "  

One would be f a r  less l i k e l y  t o  hear an account of t he  same s e t  of even t s  t h a t  

went l i k e  t h i s :  
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" . . . s o  a f t e r  they got  ATIS [ a  recorded r a d i o  t ransmiss ion  g iv ing  
weather and runway information]  they j u s t  assumed i t  would be a 
r o u t i n e  ILS approach t o  22 L e f t  and they s t a r t e d  chewing t h e  f a t .  
They d i d n ' t  hear  the  t a l k  on the  r a d i o  about t he  geese over t h e  
runway, s o  when t h e  tower switched runways a t  t he  l a s t  minute i t  was 
scramble time. 
because of weather and the  new v e c t o r s  he was g e t t i n g .  P h i l  s t a r t e d  
changing the r ad ios  t o  s e t  up f o r  t he  new approach, b u t  d i d n ' t  t e l l  
Cha r l i e  what he was doing--and Char l i e  c o u l d n ' t  f i g u r e  ou t  what t h e  
h e l l  was going on. Nobody r e a l l y  got  t h ings  organized,  everybody 
go t  confused, and even tua l ly  P h i l  go t  so f r u s t r a t e d  t h a t  he took t h e  
a i r p l a n e  and landed the  damn t h i n g  h imsel f . "  

Char l ie  was f l y i n g ,  and he had h i s  hands f u l l  

I n  the  f i r s t  account ,  t he  one most l i k e l y  t o  be heard ,  Char l i e  has  a 

problem--he l e t  a s i t u a t i o n  t h a t  was not  a l l  - t h a t  demanding g e t  t he  b e t t e r  of 

him, and he had t o  be b a i l e d  out  by P h i l ,  h i s  c a p t a i n .  The a t t r i b u t i o n s  made 

a r e  a l l  t o  i nd iv idua l s .  The second account i n v i t e s  a group-level  

i n t e r p r e t a t i o n :  the  - crew got  i t s e l f  i n t o  t r o u b l e ,  by not  paying a t t e n t i o n  t o  

changing s i t u a t i o n a l  demands, by no t  planning and organiz ing  the  work ( e i t h e r  

con t ingen t ly  beforehand, o r  i n  r e a l  time a f t e r  t h e  runway change was 

announced), and by poor between-member communication and coord ina t ion .  

Indeed, i f  someone i s  t o  be blamed i n  t h i s  s i t u a t i o n ,  it might most 

appropr i a t e ly  be P h i l  f o r  no t  managing h i s  cockp i t  well--an i n t e r p r e t a t i o n  

u n l i k e l y  t o  be made based on the  f i r s t  account ,  i n  which P h i l  i s  i m p l i c i t l y  

viewed a s  the  sav io r .  

This  i l l u s t r a t i o n  i s  not  meant t o  imply t h a t  most a t t r i b u t i o n s  of 

r e s p o n s i b i l i t y  f o r  nega t ive  events  a r e  made t o  j u n i o r  crew members. 

t he  oppos i te  is  more o f t e n  the  case :  

Indeed, 

There i s  r i c h  l o r e  i n  every a i r l i n e  we 

know spec i fy ing  which c a p t a i n s  have what qu i rks .  

about t h e  pe r sona l i ty  and behaviors  of t h e i r  l e a d e r s ,  and cap ta ins  a r e  no t  

exempt from such t a l k .  The p o i n t ,  i n s t e a d ,  is t he  i n d i v i d u a l i s t i c  o r i e n t a t i o n  

People t a l k  i n c e s s a n t l y  

of t he  informal assessments made by a i r l i n e  p i l o t s .  This i s  not  s u r p r i s i n g ,  
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given the focus of a i r l i n e  s e l e c t i o n ,  t r a i n i n g ,  and eva lua t ion  programs. But 

i t  does suggest  t h a t  most p i l o t s  may be n e i t h e r  experienced nor comfortable  

making group-level  assessments and i n t e r p r e t a t i o n s  about what happens i n  a 

cockpit--even though, a s  i n  the  example given above, i t  o f t e n  is the  crew, a s  

a crew, t h a t  g e t s  i t s e l f  i n t o  t rouble .  

The informal  assessments p i l o t s  make of  one another  do r e s u l t  i n  some 

informal r egu la t ion  and p i l o t - t o - p i l o t  coaching and counse l l ing .  A t  t he  

extreme, c e r t a i n  cap ta ins  a r e  known t o  "run a bad cockpit ,I l  and a r e  no t  t o  be 

flown with i f  a t  a l l  poss ib l e  (even, i n  some cases ,  t o  the  e x t e n t  of  c a l l i n g  

i n  s i c k  if one i s  r o s t e r e d  wi th  t h a t  c a p t a i n ) .  More g e n t l e  a r e  da t a  about how 

a crew member needs t o  behave with some cap ta in  ( e .g . ,  "donl t  make any 

sugges t ions ,  he b r i s t l e s  i f  you do") ,  o r  advice about he lp  a given crewmember 

needs ( e .g . ,  one c a p t a i n  t e l l i n g  another abobt the p a r t i c u l a r  f l y i n g  f o i b l e s  

of a f i r s t  o f f i c e r ) .  These da t a  are  i n  t h e  system, b u t  they a r e  no t  a v a i l a b l e  

- t o  t he  system--and c e r t a i n l y  no t  t o  t he  r egu la to ry  a spec t s  of the  system 

( i . e . ,  t he  FAA, check airmen, o r  a i r l i n e  managers). P i l o t s ,  f o r  a l l  t h e i r  

concern wi th  s a f e t y ,  a r e  a l s o  members of a f r a t e r n i t y :  one p r o t e c t s  another  

from p o t e n t i a l  d i s c i p l i n a r y  a c t i o n ,  wi th  the  conf ident  expec ta t ion  t h a t  the  

reverse  w i l l  be t r u e  should the  t a b l e s  someday be turned.  

I n  sum, t h e r e  a r e  r i c h  assessment d a t a  a l ready  a v a i l a b l e  i n  every  

a i r l i n e ,  and those  da t a  a r e  used t o  some e x t e n t  f o r  s e l f - r e g u l a t i o n  by t h e  

p i l o t  community. 

they mainly have t o  do with the  behavior and s k i l l s  of i nd iv idua l s .  

p o t e n t i a l  of informal  assessment data  f o r  p i l o t s )  l e a r n i n g  (about  themselves 

a s  i n d i v i d u a l s ,  and about t h e i r  func t ion ing  a s  teams) i s  cons iderable- - for  

example, through a sys temat ic  program of peer  feedback and group s e l f -  

But the  da t a  a r e  kept  s t r i c t l y  wi th in  t h a t  community, and 

The 
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assessment.  

e a r l i e r ,  however, i t  w i l l  not  be easy t o  f i n d  ways of u s ing  these  da t a  

sys t ema t i ca l ly  to  f o s t e r  p i l o t  and crew e f f e c t i v e n e s s .  

2 .  

Given the p o l i t i c a l  and o rgan iza t iona l  r e a l i t i e s  d i scussed  

Objec t ive  i n d i c a t o r s  of crew performance a r e  incomplete and 

inadequate--perhaps i n h e r e n t l y  so.  

I t  i s  common, when d i scuss ing  s t r a t e g i e s  f o r  a s s e s s i n g  task-performing 

teams, t o  c a l l  fo r  c o l l e c t i o n  of "objec t ive"  performance measures. There a r e  

th ree  reasons why we do not  j o i n  i n  t h a t  c a l l .  

F i r s t ,  t r u l y  s i g n i f i c a n t  hard  da t a  ( i . e . ,  t h e  occurrence of a c ra sh  o r  

s e r ious  inc iden t )  become a v a i l a b l e  very  in f r equen t ly .  Therefore ,  these  even t s  

a r e  u s e f u l  mainly i n  r e t r o s p e c t i v e  ana lyses  of t h e  t e c h n i c a l  and human f a c t o r s  

t h a t  may have con t r ibu ted  t o  them. 

drawing on a v a r i e t y  of da t a  ( inc lud ing  those from Cockpit Voice Recorders and 

F l i g h t  Data Recorders) ,  and much i s  learned  from them. 

the re  a r e  few occasions t o  conduct them and f o r  t h a t  reason they  do not  p l a y  a 

major r o l e  i n  the day-to-day assessment of a i r l i n e  p i l o t s  and crews. 

The NTSB conducts t hese  i n v e s t i g a t i o n s ,  

But,  f o r t u n a t e l y ,  

Second, t h e  completeness and q u a l i t y  of a v a i l a b l e  hard da t a  a r e  q u i t e  

F l igh t  Data Recorders on the  ma jo r i ty  of a i r c r a f t  i n  s e r v i c e  i n  t h e  l imi t ed .  

U.S. provide  only f o r  analog record ing  of l i m i t e d  da ta  on metal  f o i l ,  and 

Cockpit Voice Recorders y i e l d  low-qual i ty  record ings  (from a s i n g l e  cockpi t  

microphone) on a continuous-loop t h i r t y  minute t ape .  Even these  r e l a t i v e l y  

p r i m i t i v e  d a t a  cannot be used except  by the  NTSB i n  the  case  of a r epor t ab le  

acc ident  o r  inc ident - - in  c o n t r a s t  with p r a c t i c e  i n  B r i t a i n ,  where mult i -  

channel d i g i t a l  d a t a  a r e  c o l l e c t e d  f o r  every scheduled f l i g h t  and used bo th  t o  

develop s t a t i s t i c a l  summaries and t o  counsel  i n d i v i d u a l  p i l o t s  ( f o r  a more 

complete desc r ip t ion  of B r i t i s h  p r a c t i c e s ,  s ee  Helmreich & Hackman, 1984, and 
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Mearns, 1983).  Again, p o l i t i c a l  r e a l i t i e s  make i t  doubt fu l  t h a t  more 

s o p h i s t i c a t e d  and complete "hard" data w i l l  be a v a i l a b l e  f o r  use i n  crew 

assessment i n  the  near  f u t u r e .  Even i n  B r i t a i n ,  labor-management agreements 

r e q u i r e  t h a t  p i l o t s '  i d e n t i t i e s  be kept c o n f i d e n t i a l  (except  i n  the  case  of 

s e r i o u s  o r  repea ted  l a p s e s  from s a f e  p r a c t i c e ) ,  which l i m i t s  t he  use fu lness  of  

t h e  da t a  f o r  assessment purposes.  

F i n a l l y ,  even i f  da t a  from Fl ight  Data Recorders were more complete, of 

h igher  q u a l i t y ,  and more r e a d i l y  access ib le  t o  a s ses so r s  (whether a i r l i n e  

personnel  concerned wi th  f l i g h t  s tandards o r  r e sea rche r s )  they would be of  

l i m i t e d  use  f o r  - crew assessment.  

t e c h n i c a l ,  " s t i c k  and rudder" issues--and,  moreover, they  serve mainly t o  

i d e n t i f y  bad performance, such a s  con t ro l  manipulat ions t h a t  l i e  ou t s ide  

acceptab le  parameters ,  o r  devia t ions  from c o i r e c t  procedures o r  f l i g h t p a t h s .  

More impor tan t ly ,  hard  da t a  provide no c l u e s  about how we l l  the  crew, a s  a 

task-performing team, has  functioned. Even the  B r i t i s h  measures, which a r e  

probably the  b e s t  p r e s e n t l y  ava i l ab le ,  a r e  not  analyzed (and, by t h e i r  n a t u r e ,  

probably cannot be)  i n  a way t h a t  would al low assessment of cockpi t  resource 

management and crew coord ina t ion  i s sues .  

For one t h i n g ,  these  da t a  address  only 

The problem wi th  ob jec t ive  performance measures i s ,  a t  r o o t ,  conceptual  

r a t h e r  than t e c h n i c a l  o r  methodological. J u s t  a s  t he re  a r e  mul t ip l e  routes  

one can f l y  and s t i l l  g e t  from New York t o  Chicago, s o  a r e  t h e r e  mul t ip le  ways 

t h a t  a crew can ope ra t e  and s t i l l  achieve e s s e n t i a l l y  the  same performance 

outcome. Systems t h e o r i s t s  ( e . g . ,  Katz & Kahn, 1978) c a l l  t h i s  proper ty  of 

s o c i a l  systems " e q u i f i n a l i t y , l l  and it i s  one reason why simply looking a t  a 

given outcome ( e . g . ,  a r r i v i n g  sa fe ly  i n  Chicago) may no t  t e l l  one much about  

how we l l  t h e  cockpi t  crew functioned. The phenomenon o f  e q u i f i n a l i t y  



-26- 

obviously complexif ies  t h e  assessment t a s k ,  a s  does T y l e r ' s  (1983) no t ion  of 

t lmu l t ip l e  p o s s i b i l i t i e s . "  

t h a t  can emerge i n  any given s i t u a t i o n ,  and the  p a r t i c u l a r  one a c t u a l i z e d  i s  

n o t  completely determined by t h e  causa l  f a c t o r s  t h a t  precede it. 

p o s s i b i l i t y  theory envis ions  a world wi th  some "play" i n  t h e  system, and i t  

encourages a t t e n t i o n  t o  human and s o c i a l  choice a s  a f a c t o r  t h a t  t ransforms 

mul t ip l e  p o s s i b i l i t i e s  i n t o  s i n g l e  courses  of a c t i o n .  

Tyler  a s s e r t s  t h a t  t h e r e  a r e  many - p o s s i b l e  outcomes 

Mul t ip le  

So where e q u i f i n a l i t y  a l e r t s  u s  t o  t h e  f a c t  t h a t  t he  same outcome can 

occur  i n  response t o  many d i f f e r e n t  causes ,  mu l t ip l e  p o s s i b i l i t y  theory p o s i t s  

t h a t  t he  same cause can genera te  a v a r i e t y  of d i f f e r e n t  outcomes. 

t o g e t h e r ,  t he  two not ions  c a l l  i n t o  ques t ion  assessment methods t h a t  assume 

t h a t  s i n g l e  causes ( e .g . ,  c e r t a i n  behaviors  i n  t h e  cockp i t )  a r e  t i g h t l y  l i n k e d  

t o  s p e c i f i c  performance outcomes ( e . g . ,  op t imal ly  e f f i c i e n t  f u e l  burn--one of 

t he  measures t h a t  could be obta ined  from a s o p h i s t i c a t e d  F l i g h t  Data 

Recorder) .  

Taken 

I n  sum, while i t  would be good i f  more and b e t t e r  ha rd  da t a  were 

a v a i l a b l e ,  the  l i k e l i h o o d  of t h a t  happening i n  t h e  e x i s t i n g  o rgan iza t iona l  and 

p o l i t i c a l  context  i s  low. 

would be of l imi t ed  use i n  crew assessment because the  l i n k  between how 

members of a team behave and even tua l  group performance outcomes i s  not  a 

t igh t ly-coupled ,  d e t e r m i n i s t i c  r e l a t i o n s h i p  i n  which s p e c i f i c  behaviors  always 

l e a d  t o  a given performance outcome. Object ive performance da ta  simply do no t  

provide a s turdy o r  complete enough base on which t o  b u i l d  an robust  cockpi t  

crew assessment program. 

Moreover, even i f  such da ta  were a v a i l a b l e  they 
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3 .  "Process c r i t e r i a "  of performance provide  an a l t e r n a t i v e  t o  o b j e c t i v e  

measures--one f raught  wi th  both  r i s k  and oppor tuni ty .  

I f  hard  outcome measures a r e  not ob ta inab le  ( o r  f u l l y  appropr i a t e )  f o r  

use i n  a s s e s s i n g  cockpi t  crew performance, can observa t ions  of t h e  performance 

process  of  crews as they work be used i n s t e a d ?  I n  f a c t ,  t h i s  i s  a l r eady  be ing  

done, and wi th  success ,  f o r  c e r t a i n  kinds o f  performance s i tua t ions- -which  we 

w i l l  c a l l ,  f o r  want of a b e t t e r  term, "acute"  s i t u a t i o n s .  

Since crews a r e  r o s t e r e d  temporar i ly  (and t h e r e f o r e  do not  have time t o  

develop t h e i r  own s t r a t e g i e s  f o r  handl ing a l l  s i t u a t i o n s  they might 

encoun te r ) ,  a i r l i n e s  have developed highly s tandard ized  procedures t o  be 

followed i n  unusual  o r  p a r t i c u l a r l y  demanding circumstances.  

IlCategory I1 approach," i n  which the  crew lands  an appropr i a t e ly  instrumented 

One example is a 
I I 

I , 

a i r p l a n e  on instruments  i n  low v i s i b i l i t y  cond i t ions .  A Category I1 approach ! 

r e q u i r e s  extremely c l o s e  coord ina t ion  among crew members a t  a c r i t i c a l  time 

( i . e . ,  t h e  i n s t a n t  when a dec i s ion  m u s t  be made e i t h e r  t o  land  o r  t o  execute  a 

missed approach).  
i 

i n s t r u c t i o n s  from A i r  T r a f f i c  Control t o  change course immediately t o  avoid  a I 

I 
c o l l i s i o n ,  and so  on. I n  each of these c a s e s ,  a l l  crew members a r e  t r a i n e d  

Other acute  s i t u a t i o n s  inc lude  an engine f i r e  warning, 

I 
1 

beyond p ro f i c i ency  i n  t h e i r  s p e c i f i c  d u t i e s ,  and when t h e  t r i g g e r i n g  event  

occurs ,  t h e  p re sc r ibed  processes  a r e  executed p r e c i s e l y  a s  prev ious ly  

choreographed and p rac t i ced .  

t o  handle an acu te  s i t u a t i o n  j u s t  a s  competently a s  a crew t h a t  has  flown 

toge the r  f o r  many weeks. 

A crew of w e l l - t r a i n e d  s t r a n g e r s  should be a b l e  

Because t h e r e  i s  only one r i g h t  way t o  behave i n  most acu te  s i t u a t i o n s ,  

it i s  reasonably s t r a igh t fo rward  f o r  an  a s s e s s o r  (one who i s  expe r t  i n  t h e  

procedure,  of course)  t o  determine how we l l  t he  team handled i t - - and ,  i f  

i 
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mistakes were made, t o  spec i fy  e x a c t l y  what they were and who made them. 

Process c r i t e r i a  provide an appropr i a t e  way t o  a s s e s s  crews i n  acute  

s i t u a t i o n s ,  and check airmen r o u t i n e l y  use them i n  s imula tor  exe rc i se s  t o  h e l p  

crew members become p r o f i c i e n t  i n  performing t h e i r  p a r t s  of o v e r a l l  team t a s k .  

The use  of p rocess  c r i t e r i a  t o  a s s e s s  cockpi t  crews i s  a very d i f f e r e n t  

undertaking when the s i t u a t i o n  i s  no t  acute .  

w i l l  c a l l  "cont inuing s i t u a t i o n s , "  condi t ions  r e q u i r e  a dec i s ion  making 

process  involving cons ide ra t ion  of  a l t e r n a t i v e  courses  o f  a c t i o n  and t h e  

development of a shared s t r a t e g y  f o r  a c t i o n .  

- no t  overlearned and where only genera l  t r a i n i n g  and experience i s  r e l e v a n t .  

Examples include mechanical malfunct ions t h a t  do no t  pose an ins tan taneous  

t h r e a t  b u t  place i n  jeopardy the  s a f e  cont inua t ion  o r  completion of a f l i g h t  

(e  .g .  , landing gear  problems, o r  engine ,  h y d i a u l i c ,  o r  e l e c t r i c a l  

d i f f i c u l t i e s ) .  

f u l l  crew and, no t  s u r p r i s i n g l y ,  a r e  the  kinds of s i t u a t i o n s  f r equen t ly  

encountered i n  i n c i d e n t s  and acc iden t s  where conclusions of " p i l o t  e r r o r "  a r e  

r e  ached . 

I n  t h e s e  circumstances,  which we 

These a r e  s i t u a t i o n s  which a r e  

These a r e  problems t h a t  r equ i r e  the  coord ina ted  a c t i o n  of t he  

I t  i s  more d i f f i c u l t  t o  use process  c r i t e r i a  of e f f e c t i v e n e s s  i n  

cont inuing  s i t u a t i o n s .  There a r e ,  t o  be s u r e ,  b e t t e r  and worse ways t o  handle 

them, and how a given problem i s  d e a l t  with can s i g n i f i c a n t l y  a f f e c t  bo th  t h e  

l i k e l i h o o d  t h a t  - new problems w i l l  develop l a t e r ,  and the  c a p a b i l i t y  of crew 

members t o  work toge ther  competently l a t e r  i n  the  f l i g h t .  Yet these  " b e t t e r  

and worse ways" cannot be s p e c i f i e d  i n  advance the  way one can f o r  an acute  

problem, and t h a t  makes the  assessment t a sk  cons iderably  more cha l lenging .  

Competent check airmen r e p o r t  t h a t  they a r e  a b l e  t o  sense how we l l  a crew 

handles cont inuing problems. And, a f t e r  a pe r iod  of time observing a crew, 
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they  may conf iden t ly  conclude t h a t  Captain X i s  a "poor l eade r "  o r  t h a t  

members of a given crew "have r e a l  problems working t o g e t h e r , "  a l though they  

o f t e n  a r e  unable t o  a r t i c u l a t e  t h e  p rec i se  reasons f o r  t hese  judgments. When 

p res sed  f o r  evidence,  check airmen tend t o  t a l k  about  poor decision-making 

p rocesses ,  s l i ppage  i n  coord ina t ion  among crew members, and incomplete o r  

inadequate  communication--rather than about the  t e c h n i c a l  a s p e c t s  of f l y i n g .  

Such t a l k  makes them uncomfortable, even though they i n v a r i a b l y  d i scove r ,  

when they check with t h e i r  col leagues,  t h a t  o t h e r s  have very  s i m i l a r  

assessments  of a given p i l o t  o r  crew. The discomfort  i s  s t r o n g  enough t h a t  a 

number of check airmen have expressed t o  us  r e a l  doubts about  whether such 

" s o f t  and groupy" ma t t e r s  a r e  leg i t imate  f o r  them t o  address  a t  a l l .  These 

i tems ,  they  say ,  a r e  wholly ignored by t h e  FAA i n  i t s  requirements f o r  p i l o t  

assessment--so why should we take them s o  s e r i o u s l y ?  But they take  them 

s e r i o u s l y  none the le s s ,  p a r t l y  because t h e  FAA does focus s o  exc lus ive ly  on 

i n d i v i d u a l  t e c h n i c a l  p ro f i c i ency .  Assessments of l eade r sh ip  and team 

processes  i n  the  cockp i t ,  f o r  a l l  t h e i r  s u b j e c t i v i t y ,  f i l l  an important  void.  

If check airmen a r e  t o  become more comfortable ,  and more competent, i n  

a s s e s s i n g  cockpi t  crews as  teams, they w i l l  need both  ( a )  tools  f o r  doing s o ,  

and (b)  t r a i n i n g  i n  the  appropr i a t e  use of those  too l s - -ne i the r  of which i s  

p r e s e n t l y  a v a i l a b l e .  Development of such m a t e r i a l s  i s ,  i n  our  view, work we l l  

worth doing,  and we w i l l  have more t o  say  about it ( inc lud ing  d i scuss ion  of a 

technology t h a t  may f a c i l i t a t e  t h a t  work) below. 

4. Many events  important  t o  competent crew func t ion ing  occur ou t s ide  t h e  

cockp i t .  

I t  is n a t u r a l  t o  look where the key team behaviors  a r e  a c t u a l l y  occur r ing  

i f  one i s  i n t e r e s t e d  i n  a s s e s s i n g  how w e l l  a team i s  func t ion ing .  I n  our  
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case ,  t h a t  obviously i s  the  cockp i t .  

exc lus ive ly  on what happens i n  the  cockp i t .  

But t h e r e  a r e  problems wi th  focuss ing  

F i r s t ,  while the cockpi t  is  where the  team does i t s  work, the  crew 

t y p i c a l l y  i s  formed and disbands ( f o r  t he  day, o r  permanently) elsewhere.  

What happens i n  t he  f l i g h t  ope ra t ions  o f f i c e  (where crews check i n ,  g e t  t h e i r  

d i spa tch  r e l e a s e s ,  and perhaps have a cup of co f fee )  can be c r i t i c a l  t o  team 

func t ion ing ,  e spec ia l ly  a t  t he  moment when crewmembers meet and form t h e i r  

f i r s t  impression of the  cap ta in .  S i m i l a r l y ,  what happens a t  the  end of a 

d a y ' s  f l i g h t ,  perhaps on the  crew bus o r  over d i n n e r ,  can have a profound 

inf luence  on subsequent crew performance ( a t  one extreme, dinner  can se rve  a s  

an extended de-br ie f ing  s e s s i o n  t h a t  s t rengthens  the  team a s  a performing 

u n i t ;  a t  t h e  o the r ,  it can s t r a i n  r e l a t i o n s h i p s  among members i n  a way t h a t  

damages t h e i r  a b i l i t y  t o  work toge the r  subsequent ly) .  We know from group 

research  ( e . g . ,  Gersick,  1983; 1984) t h a t  the  beginnings of groups,  t h e i r  

midpoints (such a s  the  evening a t  an o u t s t a t i o n  on a two-day t r i p ) ,  and t h e i r  

endings a r e  e spec ia l ly  c r i t i c a l  i n  understanding a team. 

advantageous,  t h e r e f o r e ,  t o  address  these  non-cockpit  t imes i n  assessment 

methodologies.6 

It  would seem 

Second, there  is i nc reas ing  r ecogn i t ion  of the  importance of t he  

o rgan iza t iona l  contex t  i n  determining how groups func t ion .  

f e a t u r e s  such as  information systems,  reward p r a c t i c e s ,  c o n t r o l  procedures ,  

a v a i l a b l e  communication channels ,  and even the  way phys ica l  space i s  designed 

have s i g n i f i c a n t  e f f e c t s  on crew behavior  and performance (Hackman, 1983).  

Organiza t iona l  

~ _______ ~~ 

The NTSB has begun t o  c o l l e c t  and analyze da t a  of t h i s  kind i n  i t s  
inves t iga t ions  of acc iden t s .  I n  ana lyz ing  the  1981 c ra sh  of a Cascade 
Airways Beach 99A, f o r  example, t he  NTSB explored i n  d e t a i l  both how t h e  
crew funct ioned on previous l e g s  of the  f a t a l  f l i g h t ,  and r ecen t  events  i n  
the  personal  l i v e s  of crew members (NTSB, 1981).  
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Consider ,  f o r  example, an a i r l i n e  t h a t  had a d r i v i n g  commitment t o  on- 

time performance, wi th  bonuses f o r  crews t h a t  c o n s i s t e n t l y  achieved company 

t a r g e t s .  Such a reward system sure ly  would a l t e r  crew dynamics, and might 

even tempt crews t o  take s h o r t c u t s  t h a t  could  waste f u e l  and/or compromise 

safe ty . '  O r  cons ider  what can happen t o  a crew i n  an a i r l i n e  where t h e r e  a r e  

t o o  few opera t ions  personnel  ava i l ab le  t o  handle  a l l  t he  r a d i o  r eques t s  

rece ived  from cockp i t s  on bad weather days.  A crew observed by one of us  

d iscovered ,  i n  f l i g h t  and i n  r a p i d  succession,  t h a t  ( a )  the  a i r p o r t  from which 

i t  had j u s t  depar ted  had c losed ,  (b)  i t s  d e s t i n a t i o n  a i r p o r t  had c losed ,  ( c )  

weather a t  i t s  a l t e r n a t e  a i r p o r t  was d e t e r i o r a t i n g  f a s t  and t h a t  a i r p o r t  was 

expected t o  c l o s e ,  - and ( d )  i t  was not p o s s i b l e  t o  g e t  t he  a t t e n t i o n  of  a 

d i spa tche r  (because a l l  d i spa tche r s  were a l r eady  f u l l y  occupied with o t h e r  

u rgen t  b u s i n e s s ) .  A t  t h a t  p o i n t ,  the c a p t a i n  became extremely a u t o c r a t i c  and 

e v a l u a t i v e  i n  h i s  dea l ings  wi th  other  crew members (behaviors  he had n o t  

e x h i b i t e d  previous ly  i n  t h e  f l i g h t ) ,  and t h e  c l ima te  i n  the  cockpi t  became 

t ense  and su l l en - -a  c l ima te  un l ike ly  t o  f o s t e r  e f f e c t i v e  team problem so lv ing  

and dec i s ion  making. 

of  a q u i e t  b r i e f i n g  room, where p i l o t s  can g e t  psychologica l ly  prepared f o r  

F i n a l l y ,  consider  something a s  mundane a s  the e x i s t e n c e  

t h e i r  f l i g h t .  The s imple 'presence or absence of such a f a c i l i t y  can have 

s t r o n g  e f f e c t s  on how crew members r e l a t e  t o  one another  when they f i r s t  s t a r t  

t h e i r  work toge the r .  And those f i r s t  encounters ,  i n  t u r n ,  can e s t a b l i s h  a 

s t y l e  of i n t e r a c t i o n  t h a t  may be d i f f i c u l t  t o  change f o r  t h e  r e s t  of t h e  

day--or t he  r e s t  of t h e  month. 

The " f a s t  buck" program i n i t i a t e d  by Bran i f f  I n t e r n a t i o n a l  i n  1968 r equ i r ed  
the  a i r l i n e  t o  pay each passenger a d o l l a r  i f  a f l i g h t  d i d  not  a r r i v e  a t  i t s  
d e s t i n a t i o n  wi th in  f i f t e e n  minutes of schedule .  
con t r ibu ted  t o  the  c ra sh  of a Braniff  E l e c t r a  turboprop i n  May of t h a t  year .  
The f l i g h t  had been delayed on departure  and was pushing the  f i f t e e n  minute 
l i m i t  a s  i t  neared the  d e s t i n a t i o n  a i r p o r t .  The crew at tempted t o  p e n e t r a t e  
a l i n e  of thunderstorms r a t h e r  than nav iqa te  around them, and l o s t  c o n t r o l  

This  program may have 

of t he  a i r c r a f t  i n  turbulence (Nance, 1984, Ch. 6 ) .  
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If it is true that structural and contextual factors condition crew 

interaction (and we believe the evidence is clear that they do), then any 

robust assessment methodology should include measurement of such features. 

Without such data, it may not be possible to correctly interpret what is 

observed in the cockpit. Moreover, it may be that interventions intended to 

correct poor team behavior should focus on the larger organization in which 

the crew operates rather than on specific exchanges that take place among crew 

members. Assessors of cockpit crews must be alert to organizational 

influences, and not fall into the trap (a trap already well-populated with 

disheartened small group researchers) of acting as if member interaction is 

all that needs to be examined if one wishes to understand and evaluate a task- 

performing team. 

5 .  An assessment system that is appropriate for determining training needs 

can be inappropriate for the evaluation of crewmembers--and vice versa. 

A classic issue in organizational performance appraisal is the tension 

between using assessments for training and development purposes vs. for 

evaluation and control (see, for example, Porter, Lawler & Hackman, 1975, Ch. 

11). 

the assessee, are consequential mainly for his or her own learning and 

Training-oriented assessments, while they may be anxiety-arousing for 

development. Evaluation-oriented assessments, on the other hand, are more 

broadly consequential and may, for example, affect the size of one's raise, 

the probability of a promotion, or even the security of one's job. 

Organizations, understandably, want to use appraisals for both - purposes, 

and many managers have sought assessment techniques that can be used 

simultaneously for training and for evaluation--procedures that provide 
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i n c e n t i v e s  f o r  people  t o  l e a r n  while d i scouraging  them from Itgaminglt t he  

process  t o  secure  a favorable  outcome. 

Even t o  sea rch  f o r  them can be r i s k y ,  i n  t h a t  a t tempt ing  t o  achieve bo th  

o b j e c t i v e s  can sometimes r e s u l t  i n  achieving n e i t h e r .  

Such procedures  a r e  hard t o  f i n d .  

Although t h e  t r ade -o f f  between t r a i n i n g  and eva lua t ion  i s  r e l e v a n t  t o  a l l  

a s p e c t s  of crew assessment ,  t he  tens ions  a r e  e s p e c i a l l y  v i v i d  i n  Line Or ien ted  

F l i g h t  Tra in ing  (LOFT)--a program t h a t  i s  arguably the  most s i g n i f i c a n t  

development i n  a i rc rew t r a i n i n g  i n  recent  yea r s .  I n  a LOFT e x e r c i s e ,  a 

complete two o r  t h r e e  person crew undergoes the  s imula t ion  of an e n t i r e  l i n e  

f l i g h t  between c i t i e s .  The goa l  of t he  s imula t ion  i s  t o  reproduce the  

complete f l i g h t  environment including d i spa tch  r e l e a s e s ,  weight and ba lance  

computations,  en-route  weather ,  and communications with the  cabin  crew, A i r  

T r a f f i c  Cont ro l ,  and company opera t ions .  Typ ica l ly ,  one o r  more abnormal o r  

emergency s i t u a t i o n s  a r e  introduced dur ing  the  f l i g h t .  Aviat ion 

psycho log i s t s ,  e s p e c i a l l y  those assoc ia ted  wi th  NASA, have been heav i ly  

involved i n  the  development of LOFT and have developed gu ide l ines  f o r  

maximizing the  t r a i n i n g  b e n e f i t s  of t he  experience (Lauber & Foushee, 1981).  

Even h igh ly  experienced crews r e p o r t  t h a t  LOFT i s  a powerful t r a i n i n g  

t o o l  t h a t  a l lows them t o  t e s t  a l l  t h e i r  s k i l l s ,  bo th  t echn ica l  and managerial ,  

under e x t r a o r d i n a r i l y  r e a l i s t i c  condi t ions .  Crews can ga in  many va luab le  

i n s i g h t s  from the  experience i t s e l f ,  e s p e c i a l l y  when the  s imula t ion  i s  

videotaped and can be reviewed by the f u l l  crew, and when the  d e b r i e f i n g  i s  

conducted by a competent and c red ib l e  t r a i n e r .  When meaningful measures of  

team processes  and outcomes become a v a i l a b l e  ( a  mat te r  f o r  which we i n t e n d  our  

own re sea rch  t o  be h e l p f u l )  the  power of  LOFT technology f o r  i n d i v i d u a l  and 

team t r a i n i n g  should inc rease  even more. 
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Although originally conceptualized as a training tool, LOFT also is 

useful for formal evaluations of pilot competence. It is relatively 

straightforward, for example, to construct scenarios that allow observation of 

performance on complex but standardized flying tasks; in addition, special 

scenarios can be developed that allow observation and assessment of behaviors 

that may be of concern for a certain pilot.s The FAA has recognized the 

usefulness of LOFT for evaluation, and has approved the substitution of a LOFT 

exercise for one of the annual checks required of all pilots. In doing so, 

the FAA also instituted a requirement that performance must be 

"satisfactory"--i.e. it must meet the general standards applied in evaluating 

individual pilots in a simulator or line check. 

This requirement poses great difficulties for the check airman conducting 

a LOFT exercise. On the one hand, he or she'must contend with the fact that 

there are neither validated measures available to use in assessing crew 

process and performance (other than measures of technical flying skill), nor 

any single best way to conduct a flight safely and competently--matters we 

have discussed previously. But beyond those problems, check airmen experience 

great difficulty in balancing the training and evaluation components of LOFT 

exercises. They are, for example, extremely reluctant to give 

"unsatisfactoryll ratings for LOFT, using the argument that "if the crew found 

it a significant learning experience, it was a satisfactory session regardless 

of the performance exhibited." 

troubled by the prospect of releasing for continued line flying pilots whose 

On the other hand, check airmen are deeply 

8 Consider, for example, an individual who is competent in all technical 
flying skills and functioning well as a co-pilot--but whose capacity to fill 
a captain's role is questionable. 
that individual to demonstrate his or her decision-making and managerial 
skills by serving as a captain on a simulated flight. 

A scenario could be constructed to allow 
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behavior i n  t h e  exe rc i se  revea led  ser ious  s a f e t y - r e l a t e L  problems. 

In  our view, the  LOFT technology provides  an oppor tuni ty  t o  provide  a i r  

t r a n s p o r t  wi th  an e x c e l l e n t  means of pursu ing  bo th  - t r a i n i n g  and performance 

eva lua t ion  o b j e c t i v e s .  But t h i s  opportuni ty  w i l l  be r e a l i z e d  only  i f  s e v e r a l  

developments occur .  F i r s t ,  as noted e a r l i e r ,  i s  the  development of an  

assessment technology t h a t  is accepted by o p e r a t i o n a l  personnel  as be ing  

r e l i a b l e ,  v a l i d ,  and ob jec t ive .  Second i s  achievement of  a r educ t ion  i n  the  

p re s su res  a g a i n s t  eva lua t ion  opera t ing  on both  a i r l i n e  management and p i l o t  

groups. And t h i r d  i s  the  development of a means of u s ing  LOFT t h a t  t h reads  a 

course between the  two horns of t h e  t r a in ing -eva lua t ion  dilemma.9 

Research Approaches 

The ob jec t ive  of  our research  is  t o  gene ra t e  means of understanding,  

measuring, and c o n s t r u c t i v e l y  inf luenc ing  team performance--and t o  do so  i n  

ways t h a t  promote both  improved o rgan iza t iona l  p r a c t i c e  and the  accumulation 

of s c h o l a r l y  knowledge about groups and group e f f e c t i v e n e s s .  Although t h i s  

paper i s  the  f i r s t  j o i n t  research  or w r i t i n g  we have done, our  i n t e r e s t s  have 

been converging i n  recent  years  as both of us  have experienced the  engagement 

and the  f r u s t r a t i o n  of t r y i n g  t o  make sense of groups and t o  f i g u r e  out  what 

might be done t o  he lp  them perform more e f f e c t i v e l y .  

Helmreich has been mainly concerned wi th  the  i s o l a t i o n  of p e r s o n a l i t y  and 

mot iva t iona l  f a c t o r s  r e l evan t  t o  ind iv idua l  and group performance, e s p e c i a l l y  

a s  they r e l a t e  t o  f l i gh tc rews  (Helmreich & Spence, 1978; Helmreich, 1982; 

Our ideas  about how t h i s  might be done, which a r e  s t i l l  under development, 
a r e  descr ibed  i n  a companion paper (Helmreich & Hackman, 1984).  I n  b r i e f ,  
we propose a means of p a r t i t i o n i n g  ana lyses  of  i nd iv idua l  and crew 
performance i n  LOFT e x e r c i s e s ,  and we suggest  development of a second 
vers ion  of the  technology ( c a l l e d  LOCK,  f o r  - Line - Oriented - -  Check) in tended  
e x p l i c i t l y  f o r  use i n  formal assessments.  
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1983). He also has examined the effects on performance of composing crews 

with differing personality constellations and the ability of various training 

procedures to counter or enhance the behavioral effects of personality. 

Hackman (e.g., 1982; 1983) has focussed his recent research on task and 

organizational factors that affect group processes and group task 

effectiveness. 

teams and situations that may be particularly potent in promoting excellent 

He has developed a normative model that specifies aspects of 

performance, and that organizes those factors in a way that invites their use 

in the design and management of task-performing teams. In collaboration with 

Robert Ginnett, he is currently in the process of revising the normative model 

for specific application to cockpit crews. 

In the sections that follow, we sketch some of the major features of 

these two research programs. As will be seen, both programs seek better ways 

of conceptualizing and assessing cockpit crew processes, with Helmreich 

approaching the problem from his research on individual differences, and 

Hackman from his research on task and organizational variables. Both programs 

are committed to the development of a descriptive empirical database against 

which theoretical constructs can be tested and the impact of interventions 

assessed. 

The Helmreich Project 

This approach to the assessment of team processes and performance is 

explicitly multidimensional, including observations and ratings both in 

unconstrained line operations and in controlled flight simulations that 

present the same operational problems to a number of crews. In addition to 

observer judgments, self-assessments by crewmembers following simulator 

flights are collected to understand participants' perspectives on the 

processes and outcomes of flight segments. 



-37- 

An important element of the  approach involves  the  development of mul t ip l e  

coding schemata designed t o  cap tu re  the molecular a spec t s  of performance 

enactment. Coding c a t e g o r i e s  a r e  evaluated us ing  t ime- l ined  v ideotapes  of a 

LOFT scena r io  flown by l i n e  crews. 

in format ion  t r a n s f e r ,  c o n t r o l ,  and group c l ima te .  Information t r a n s f e r  

components inc lude  both o p e r a t i o n a l  and soc ia l -emot iona l  communications, a s  

w e l l  a s  breakdowns of the  r e l a t i v e  con t r ibu t ions  ( i n i t i a t e d  and r e a c t i v e )  of 

team members, and the  q u a l i t a t i v e  aspects  of t h e  i n t e r a c t i o n  ( i . e .  t he  forms 

of communication). Control  f a c t o r s  c o n s i s t  of d i r e c t  and i n d i r e c t  a t tempts  t o  

in f luence  and "manage" the  ongoing s i t u a t i o n .  Climate r e f e r s  t o  i n d i c a t o r s  of  

t he  a f f e c t i v e  tone of group i n t e r a c t i o n s  and t h e  i n f e r r e d  s t a t e s  of i n d i v i d u a l  

team members. No at tempt  has been made t o  impose independence on the  

behaviora l  c a t e g o r i e s ;  they a r e  r e l a t e d  c u t s  of t h e  same phenomena. 

Three broad a r e a s  a r e  s p e c i f i e d :  

Process  v a r i a b l e s  such a s  those j u s t  desc r ibed  a r e  d i f f i c u l t  t o  i n t e r p r e t  

except  w i th in  the  contex t  of the  task s i t u a t i o n .  For t h i s  reason ,  s e v e r a l  

d i f f e r e n t  frames of re ference  are being explored.  The most b a s i c  c o n s i s t s  of 

examining each phase of f l i g h t  ( p r e - f l i g h t ,  t a k e - o f f ,  c l imb,  c r u i s e ,  descen t ,  

approach, and landing)  d i s c r e t e l y  and, w i th in  each phase,  c l a s s i f y i n g  the  

s i t u a t i o n  a s  normal, acu te  non-standard,  o r  cont inuing  non-standard.  Another 

approach involves  c l a s s i f y i n g  a c t i v i t i e s  i n  terms of t h e i r  r e l a t i o n s h i p  t o  

necessary  a c t i o n s  dur ing  each phase of f l i g h t .  That i s ,  a c t i o n s  may be 

d i r e c t e d  towards coping wi th  the immediate s i t u a t i o n ,  may be at tempts  t o  

complete a c t i v i t i e s  t h a t  should have been accomplished e a r l i e r  bu t  were 

d e f e r r e d ,  o r  may be focussed on fu tu re  a c t i o n s  and the  development of a c t i o n  

s t r a t e g i e s .  

benchmark a g a i n s t  which t o  measure the behaviors  of t he  o the r  team members. 

A f i n a l  approach c o n s i s t s  of u t i l i z i n g  c a p t a i n  behavior as a 
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A t  t h i s  s t a g e  i n  t he  r e sea rch ,  i t  is impossible t o  t e l l  how u s e f u l  each of 

t hese  approaches may b e ,  o r  i f  some combination of  measures and r e f e r e n t s  w i l l  

prove most informative.  

Af t e r  pre l iminary  eva lua t ion  of a l t e r n a t i v e  behaviora l  coding s t r a t e g i e s ,  

o t h e r  phases  of t h e  research  w i l l  involve  composing crews on the  b a s i s  of 

p e r s o n a l i t y  and demographic c h a r a c t e r i s t i c s  and exposing them t o  t h e  same LOFT 

scenar io .  Addit ional  research  ques t ions  involve assessment of t h e  e f f e c t s  on 

group process  and performance outcomes of d i f f e r e n t  t r a i n i n g  techniques ,  

e s p e c i a l l y  t r a i n i n g  i n  crew coord ina t ion  and cockpi t  resource management. 

p a r t i c u l a r l y  important app l i ed  o b j e c t i v e  of the  research  i s  the  development of 

r e l a t i v e l y  simple eva lua t ion  c a t e g o r i e s  t h a t  can be used by ope ra t iona l  

personnel  t o  expand and improve the  formal eva lua t ion  process .  

The Hackman-Ginnett P r o j e c t  

A 

The normative model on which t h i s  p r o j e c t  i s  based p o s i t s  t h a t  t he  

o v e r a l l  e f f e c t i v e n e s s  of a work team i s  a j o i n t  func t ion  of t h r e e  f a c t o r s :  

- - the  l e v e l  of e f f o r t  group members c o l l e c t i v e l y  expend c a r r y i n g  o u t  t a s k  
work, 

- - the  amount of knowledge and s k i l l  members b r i n g  t o  bea r  on the  group 
t a s k ,  and 

- - the  appropr ia teness  t o  the  t a s k  of t he  performance s t r a t e g i e s  used by 
t h e  group i n  i t s  work. 

We r e f e r  t o  e f f o r t ,  knowledge and s k i l l ,  and performance s t r a t e g i e s  as 

process  c r i t e r i a  of e f f e c t i v e n e s s .  They a r e  the  hu rd le s  a group must surmount 

t o  be e f f e c t i v e .  To a s s e s s  the  adequacy of a g roup ' s  t a s k  p rocesses ,  t h e n ,  we 

might ask :  Is t h e  group a l e r t  enough and working hard enough t o  g e t  t h e  t a s k  

done we l l  and on time? Do members have the  e x p e r t i s e  r equ i r ed  t o  accomplish 

the  t a s k ,  and a r e  they us ing  t h e i r  c o l l e c t i v e  knowledge and s k i l l  e f f i c i e n t l y ?  
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Has t h e  group developed an approach t o  the  work t h a t  i s  f u l l y  appropr i a t e  f o r  

t h e  t a s k  be ing  performed, and a r e  members implementing t h a t  s t r a t e g y  wel l?  

Answers t o  these  ques t ions  provide use fu l  d i agnos t i c  da t a  about a groupls  

s t r e n g t h s  and weaknesses a s  a performing u n i t ,  and they a r e  the  conceptua l  

hook on which the  r e s t  of the  research hangs. 

Three c l a s s e s  of v a r i a b l e s  a r e  s p e c i f i e d  a s  p a r t i c u l a r l y  good p o i n t s  of 

leverage  f o r  c r e a t i n g  condi t ions  t h a t  f o s t e r  achievement of the process  

c r i t e r i a :  ( a )  how the  group i s  designed ( inc lud ing  p r o p e r t i e s  of t he  team 

t a s k ,  t he  composition of the  team, and the  core norms t h a t  r egu la t e  member 

behav io r ) ;  (b) the  l e v e l  of support  i t  rece ives  from the  organiza t ion  (wi th  

s p e c i a l  a t t e n t i o n  t o  the  adequacy of m a t e r i a l  resources  needed by t h e  team, 

and t o  o rgan iza t iona l  reward, educat ion,  and information systems);  and ( c )  how 

the  r o l e  of  t he  group l eade r  ( o r  manager) i s  s t r u c t u r e d  and the behavior of 

t h e  person who occupies  t h a t  r o l e  (with with s p e c i a l  a t t e n t i o n  t o  cond i t ion  

c r e a t i n g ,  team b u i l d i n g ,  and process management a c t i v i t i e s ) .  

A s e t  of ins t ruments  i s  under development t o  a s s e s s  both the  c r i t e r i o n  

measures and each of t he  cond i t ion - se t t i ng  v a r i a b l e s  a s  they apply 

s p e c i f i c a l l y  t o  cockpi t  teams. These measures w i l l  involve the  use of 

m u l t i p l e  methodologies whenever poss ib l e  t o  t r i a n g u l a t e  on the  concepts be ing  

assessed .  

s t a t e  of v a r i a b l e s  t h a t  a r e  no t  expected t o  vary s u b s t a n t i a l l y  i n  the  s h o r t  

term ( e . g . ,  a spec t s  of the  o rgan iza t iona l  c o n t e x t ) ,  and t o  ob ta in  crewmembersl 

pe rcep t ions  of t h e i r  team and i t s  work.  

d e s c r i p t i o n s  of crew behavior w i l l  be c o l l e c t e d  a t  # ' t a s k  c r i t i c a l "  and "group 

c r i t i c a l "  t imes i n  t he  l i f e  of t he  group. (These a r e  s p e c i f i a b l e  occas ions  

when what happens next  is l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  t he  groupls  

Survey and in te rv iew methods w i l l  be used t o  a s s e s s  the  chronic  

In t ense ,  d e t a i l e d  observa t ions  and 
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performance o r  i t s  v i a b i l i t y  a s  a performing u n i t ,  r e s p e c t i v e l y . )  C r i t i c a l  

i n c i d e n t  techniques w i l l  be used t o  capture  s i g n i f i c a n t  even t s  t h a t  occur  a t  

unpredic tab le  times. 

Based on what i s  learned  from da ta  c o l l e c t i o n  a c t i v i t i e s  ( inc lud ing  bo th  

cockp i t  observat ions and s t u d i e s  done i n  s i m u l a t o r s ) ,  t he  measures w i l l  be 

r ev i sed  and r e t e s t e d  u n t i l  ( a )  they a r e  usable  by a t r a i n e d  

observer / in te rv iewer  without  excess ive  d i f f i c u l t y ,  and ( b )  they  can be shown 

t o  capture  gross d i f f e rences  on v a r i a b l e s  of r e sea rch  i n t e r e s t .  

p o i n t ,  a more sys temat ic  s e t  of research  a c t i v i t i e s  w i l l  be i n s t i t u t e d ,  t o  

v a l i d a t e  the  instruments  and t o  a s s e s s  t h e i r  u se fu lness  i n  t r a i n i n g  and 

eva lua t ing  cockpi t  crew members. 

A t  t h a t  

The f ind ings  from the  Helmreich and Hackman-Ginnett research  programs 

w i l l  be in t eg ra t ed  and eva lua ted  us ing  spec ia l ly-des igned  LOFT scena r ios .  

Data from these e x e r c i s e s  w i l l  be used t o  develop a parsimonious hybr id  

assessment system t h a t  b u i l d s  on the  common and unique f e a t u r e s  of t he  two 

r e sea rch  programs. 

a s  a research  t o o l  and, i n  abbrevia ted  form, a s  a r e l i a b l e  technology f o r  

assessment i n  both ope ra t iona l  and crew t r a i n i n g  environments. 

The hope i s  t h a t  t he  hybr id  system w i l l  prove u s e f u l  bo th  

Conclusion 

We began t h i s  w r i t i n g  p r o j e c t  i n  hopes of s u r f a c i n g  some genera l  i s s u e s  

and i n s i g h t s  about t he  assessment of teams t h a t  do work i n  o rgan iza t ions .  

v i r t u a l l y  the e n t i r e  paper has  been devoted t o  exp lo ra t ion  of t he  s p e c i a l  

cha l lenges  faced i n  a t tempt ing  t o  a s s e s s  the  behavior  and performance of crews 

t h a t  f l y  a i r c r a f t  f o r  commercial a i r l i n e s .  Have we s l ipped  o f f  t he  mark, and 

w r i t t e n  a paper t h a t  w i l l  be of i n t e r e s t  only t o  a very smal l  group of  

r e sea rche r s  with s p e c i a l  i n t e r e s t  i n  cockpi t  crews? 

Yet 
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That i s ,  of course ,  f o r  the  reader t o  decide.  Our b e l i e f  (and c e r t a i n l y  

our hope) i s  t h a t  even r eade r s  w i t h  no i n t e r e s t  i n  cockpi t  crews w i l l  f i n d  

here  some i s s u e s  t h a t  a l s o  a r e  s a l i e n t  i n  a s s e s s i n g  o the r  kinds of task-  

performing groups and teams. Are there  teams f o r  which h i s t o r i c a l ,  

p o l i t i c a l ,  and o rgan iza t iona l  contex ts  do no t  s i g n i f i c a n t l y  c o n s t r a i n  and 

d i r e c t  assessment a c t i v i t i e s ?  Does any team genera te  ob jec t ive  performance 

outcomes t h a t  everyone agrees  capture  p r e c i s e l y  how we l l  the  team has 

funct ioned? Are the re  any managers who a r e  unt roubled  about t h e i r  need t o  

r e l y  on s u b j e c t i v e  judgments about group p rocesses ,  o r  any team members who do 

not  worry about those  judgments being used c a p r i c i o u s l y  o r  u n f a i r l y ?  

i n t e r n a l  processes  of  any team unaf fec ted  by o rgan iza t iona l  s t r g c t c r e s  a ~ d  

systems, ma t t e r s  over which team members may have l i t t l e  cont ro l - -but  t h a t  can 

s t r o n g l y  a f f e c t  how (and how w e l l )  members work toge ther?  

team f o r  which the  t ens ion  between t ra ining/development  and assessment /cont ro l  

i s  not  a s e r i o u s  problem, o r  any organiza t ion  t h a t  does no t  have d i f f i c u l t y  

us ing  c o n s t r u c t i v e l y  the r i c h  informal assessments  t h a t  e x i s t  about teams and 

the  c o n t r i b u t i o n s  of t h e i r  members? 

Are the  

Do we know of any 

The cha l lenges  i n  a s ses s ing  task-performing teams, we b e l i e v e ,  a r e  as  

pervas ive  a s  they  a r e  d i f f i c u l t .  We hope t h a t  by w r i t i n g  about  how those 

cha l lenges  a r e  manifested i n  cockpi t  crews we may have provided a t  l e a s t  a few 

ideas  o r  l eads  t h a t  w i l l  be u s e f u l  t o  o t h e r  r e sea rche r s  concerned wi th  t h e  

assessment of o t h e r  teams i n  o the r  contex ts .  
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